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Front View of the Typesetting Machine. 



Rear View of the Machine, Showing Mechanism. 
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General View of the Machine, Showing Keyboard. 
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t:!e hew star in peeseus. 

A sensation has been produced in tlie realm of stellar 
science by tiie recent discovery of a temporary star 
whose brightness exceeds that of any other object of 
that class which has been observed in the last three 
centuries. On February 21 Dr. T. D. Anderson, of 
Edinburgh, a well-known amateur astronomer, de- 
tected this celestial phenomenon in Perseus, a little 
south of Alpha and east of Beta in that constellation. 
Although the accounts regarding it are not altogether 
accordant, it would seem that at its maximum it ex- 
ceeded Capella in brilliancy, and almost rivaled Sirius. 
And this culmination appears to have been reached 
on Sunday morning, February 24. Since that time 
the star has perceptibly diminished in splendor. Dur- 
ing the early part of last week it was of about the first 
magnitude, and distinctly inferior to Capella, but 
brighter than its most conspicuous neighbors in Per- 
seus, which are second magnitude stars. A little later 
even a novice could see that it had faded still farther. 
Upon receipt of news of the discovery the Harvard 
photographs of that region of the heavens made for 
a month previous were examined. The plate for 
February 19 showed the new star, but with a magni- 
tude of less than 10.5. It also appeared on the plates of 
February 2, 6, 8, and 18. 

It is necessary to go bac^c to the famous outburst 
observed by Tycho Brahe in 1572 to And with certainty 
one which surpassed this in brightness. Tycho's star 
appeared in Cassiopeia, and is said to have equaled 
Venus at her best. Kepler saw another in 1604, but it 
is impossible to say whether it beat the new star in Per- 
seus or not. Scarcely more than a dozen temporary 
stars have been reported since that time, and not one 
has matched the latest. Indeed, some of them have 
been invisible to the naked eye, or else, while bright 
enough to be seen without instruments, were detected 
only by the camera. The last discovery of a naked- 
eye temporary star occurred in January, 1892, and 
was made by the same Dr. Anderson who found "Nova 
Persei." It was in Auriga, only a short distance from 
the recent luminous outbreak, and not far from Cassi- 
opeia, the site of Tycho's star. Pickering has called 
attention to the fact that nearly all of the fifteen stars 
which he enumerated appeared either in or near the 
Milky Way, a coincidence that ne thought was not 
without significance. 

Astronomers designate celestial developments of this 
kind "new stars;" but the phrase is misleading. Those 
who are versed in such matters do not imagine that 
these sudden appearances represent fresh creations, 
but suppose that something invisible before has be- 
come visible. But even so, the phenomenon presents 
a mystery of tremendous interest, both scientific and 
popular, and there has been much speculation as to its 
cause. 

It has been suggested, for instance, that chemical 
combinations might occur in the atmosphere of an orb 
which had cooled down from incandescence to a bare- 
ly luminous condition, and that these combinations 
would evolve enough heat to produce a vivid light for 
a short time. Zbllner conceived that a star with a 
thin crust over its molten mass might meet with an 
accident that would rupture the covering, and liberate 
an immense quantity of glowing material. Lockyer's 
notion has been that two vast swarms of meteoritic par- 
ticles, flying in different directions, meet in space, and 
are made to glow by friction. Others have believed that 
two suns or stars, once hot and brilliant but since 
grown cold and dark, come into collision. Should such 
a thing happen the energy of motion would be con- 
verted into thermal energy, and the two bodies might 
be set on Are. 

A theory somewhat akin to these last two was pro- 
posed by Wilsing a few years ago. Klinkerfues had 
previously tried to account for the flash of a certain 
class of variable stars on the hypothesis that the ro- 



tation of a satellite around its primary raised an im- 
mense tidal wave of obscuring atmosphere, sweeping 
it to one side and more fully revealing the partially 
hidden luminous surface below. Wilsing fitted this 
theory to temporary stars by supposing that some huge 
wanderer in space, like a dark sun, passed near enough 
to- another body to produce similar effects, but on a 
larger scale. Seeliger has shown that tidal action 
could hardly last more than a few hours, but Scheiner 
remarks that it might serve as a trigger to liberate 
forces that would not exhaust themselves for a long 
time. The Klinkerfues-Wilsing theory commended it- 
self more strongly than any of the others just men- 
tioned to Sir William Huggins, the eminent English 
astronomer, although it has not been generally ac- 
cepted. 

A hypothesis advanced by Seeliger soon after the 
appearance of Nova Auriga? has met with more favor, 
as it can be better reconciled with observed phenom- 
ena. According to this authority, only one solid body 
is concerned in the business, and this encounters a 
nebula. Now a nebula is supposed to be an exceedingly 
attenuated collection of matter, either gaseous or dust- 
like. Yet when one reflects on the almost inconceivable 
velocities at which the cloud and dark orb come to- 
gether he can understand that a good deal of heat must 
be developed. The friction might be of short dura- 
tion, and the effect on the invading body would not 
extend to any great depth, yet for the time being the 
result might be eminently pyrotechnic. The surface 
of the dead star would become incandescent, and pos- 
sibly some of its material be vaporized. At the same 
time parts of the nebula would also be heated and 
caused to glow. Thus there would be two sources 
of light, though the latter would be temporary. There 
are strong reasons for suspecting that the recent out- 
burst in Perseus represents an occurrence of this sort, 
and that the star and nebula will disappear from view 
after a few weeks or months. 

The evidence on which this supposition is based is 
supplied by the spectroscope. That instrument showed 
conclusively that in Nova AurigEB at least two objects 
were concerned, because there were two different spec- 
tra, one superposed on the other. There was the char- 
acteristic spectrum of a nebula, and the spectrum of 
an incandescent solid over which some incandescent 
metallic vapors floated. The same state of things was 
also indicated, but less distinctly, in the case of the 
temporary stars in the Northern Crown (1866) and 
the Swan (1876). And already the same combination 
has been imperfectly revealed in the observations of 
Nova Persei. Incidentally, it may be remarked that 
the nebular spectrum of the star in Nova Aurigae lasted 
much longer than the stellar spectrum, and that when 
last observed with a telescope it presented the appear- 
ance of a ball-like nebula. 

The spectroscope betrays motion as well as com- 
position. And Campbell estimated that the two ob- 
jects involved in the production of Nova AurigEB moved 
toward each other at the rate of 550 miles a second! 
Lockyer is said to have put the combined motion in 
the new star in Perseus at 700 miles a second. Possi- 
bly this is an over-estimate, because Campbell reports 
that relatively to the solar system the star seems 
to be nearly stationary. 

As yet the distance of Nova Persei from us cannot 
be guessed. It may be flfty light years away, and it 
may be a thousand. It has been in existence too short 
a time for any parallax work to be done with it. But 
the chief matter of interest is the nature of the event 
which the object reveals, and not the precise location 
of the scene. 
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AN IMPORTANT TELEPHONE PATENT DECISION, 

The United States Circuit Court for the District of 
Massachusetts has just handed down a decision in the 
suits of the American Bell Telephone Company against 
the Nai'-^nal Telephone Manufacturing Company, and 
the American Bell Telephone Company against the 
Century Telephone Company, for infringement of the 
famous Berliner patent. No. 463,569, dated November 
17, 1891, for microphone attachment for telephones. 

A few remarks concerning this patent, and its his- 
tory and litigation, may be of interest at this time. 

As is well known, the transmission of speech by 
telephony requires two instruments, the first, the trans- 
mitter, into which the speaker talks, and the second, 
the receiver, at which the hearer listens. Mr. Bell's 
patent of 1876 described an instrument which could 
be used interchangeably for either of these purposes. 
In 1878 Mr. Edison and Mr. Blake produced transmit- 
ters, both unlike Mr. Bell's, and differing from each 
other in detail, but operating on the same general 
principle. They both belonged to the class of trans- 
mitters called microphones, the distinguishing feat- 
ure of which is that the undulations of the electrical 
current by means of which the sonorous vibrations of 
the air in the transmitter are caused to be reproduced 
in the receiver, are caused by variations of pressure 
between two electrodes remaining constantly in con- 
tact, which variations of pressure are caused by the 
vibrations of the diaphragm of the transmitter. 



The Bell company acquired title to both these pat- 
ents, and enjoyed the exclusive right to the use of 
said Inventions during the life of the respective 
patents. 

About the time that the patent on the Blake trans- 
mitter was expiring, the public were astonished to 
learn that a patent had just been issued to the Bell 
company, covering in the broadest possible terms the 
identical microphone transmitter for which the tele- 
phone subscribers had been paying rentals in the past, 
and under which new patent the Bell company would 
be entitled to exact a continuance of the same rentals 
for the same instrument for seventeen years longer. 

An examination of the files in the Patent Office, then 
for the first time accessible to the public, showed that 
the application for this new patent had been filed by 
Emile Berliner, June 4, 1877, and had become the 
property of the Bell company in 1878, and had been 
controlled by that company to the time of its issue. 

The extraordinary delay in the issue of the patent 
(the application being all the time under the control 
of the Bell company), coupled with the manifest inter- 
est of that company to prolong its monopoly by means 
of that delay, prompted the United States, in 1893, to 
bring suit against the Bell company and Berliner to 
set aside and cancel the said Berliner patent. On 
January 3, 1895, the United States Circuit Court en- 
tered a decree setting aside and canceling said" patent. 
On appeal to the United States Circuit Court of Ap- 
peals for the First Circuit, that court, on May 18, 1895. 
reversed the decree below, and directed a dismissal of 
the bill of complaint. Thereupon^ the United States 
took an appeal to the United States Supreme Court, 
and on May 10, 1897, that court rendered a decision 
affirming the decision of the United States Circuit 
Court of Appeals. 

The suits just decided by the Circuit Court were 
brought to enjoin the defendants from making, using, 
or selling telephones embracing or containing a micro- 
phone attachment substantially as claimed in the said 
Berliner patent. The court, on the 27th inst., dis- 
missed the bill of complaint, holding the Berliner 
patent to be void, and anticipated by the Edison and 
Bell inventions. 

The Bell company will undoubtedly take an appeal, 
and the public will await with interest the ultimate 
decision which will confirm or destroy the Bell com- 
pany's monopoly. 

••■<-•->-• 

THE SLABY SYSTEM OF WIRELISS DUPLEX TELE- 
GRAPHY. 

From an ill-understood curiosity wireless telegraphy 
seems at last to have become an important and valu- 
able branch of electrical science. Much of the credit 
for this evolution is due to Proi'. Slaby, of Charlotten- 
burg, and to his indefatigable collaborator. Count 
Arco, both of whom have systematically investigated 
the phenomena of the Hertzian waves and formulated 
laws by which these phenomena can be explained. 
As a result of their labors, the uncertainty and whim- 
sicality of wireless telegraphy have disappeared. 
Much that was formerly considered indispensable in 
the ethereal transmission of electrical waves has been 
proven unnecessary, and even disadvantageous. 

The balloon at the upper end of the transmitting 
wire, supposed to serve the purpose of increasing the 
capacity; the peculiar plates at the receiving station, 
formed like butterfly-wings, and likewise designed to 
increase the capacity; the careful insulation of the re- 
ceiving wire from the earth; and other details of the 
old system have been rudely thrown aside. Nothing 
more is heard of the law that the distance to which 
messages can be transmitted is proportional to the 
square of the length of the transmitting and receiving 
wires. That there is a definite relation between dis- 
tance and length of wire or height of mast may well 
be assumed; but that relation, whatever it may be,, 
plays no very important part in Slaby's system, since 
the tension to which the coherer is subjected is aug- 
mented by means different from thost hitherto known. 

The waves sent forth by a transmitter loop are aug- 
mented by a condenser. An induction coil is con- 
nected with the upper end of the loop, and is so wouni 
that it permits the passage of low-frequency currents, 
but checks the high frequency currents generated by 
the discharge of the condenser. At the moment of dis- 
charge the loop acts as a single vertical wire. By 
varying the nature of the induction-coil and the con- 
denser, waves of any length can be sent forth. At a 
lecture delivered before the German Emperor, waves 
varying in length from 140 to 600 meters were utilized. 

In direct opposition to Marconi, Slaby grounds his 
receiving-wire. An ordinary lightning rod is used 
instead of a mast. If the length of the receiving wire 
be exactly one-fourth the wave length, a node is 
formed at the connecting-point with the earth, and the 
maximum amplitude of the alternating tension ap- 
pears at the upper end. Evidently the coherer should 
be attached to the point of greatest amplitude; but 
such an arrangement is impossible in practice. The 
difficulty is very simply and ingeniously overcome by 
connecting with the receiving-wire at the earth node 
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a horizontal auxiliary wire of equal length. At the free 
end of this horizontal wire the wave-amplitude is 
equal to that of the upper end of the main wire. To 
the free end of this auxiliary wire the coherer is at- 
tached. The auxiliary wire need not be extended in a 
straight line; it can be wound to form a coil. 

If the main receiving-wire, which is usually a 
lightning-rod, and which cannot, therefore, be readily 
lengthened and shortened, be subjected to the action 
of electrical waves of greater length than the wire can 
receive, it is necessary merely to lengthen the aux- 
iliary wire in order to receive the message. In this 
manner a nodal point can be formed in the auxiliary 
wire, so that the receiving-wire may be subjected to 
electrical impulses by which it would not otherwise 
be influenced. The auxiliary wire in Slaby's system 
is of the utmost importance; for by its use the receiv- 
ing apparatus will be affected only by certain waves. 
Thus Prof. Slaby has succeeded in overcoming one of 
the most glaring deficiencies in wireless telegraphy — 
the impossibility of secretly transmitting a message 
to one station alone. 

In order to increase the effect of the waves, a 
peculiarly wound induction coil is placed in the circuit 
between the coherer and the auxiliary wire. The coil 
Prof. Slaby terms a "multiplier." By means of this 
instrument a trustworthiness and certainty of opera- 
tion have been attained which are as gratifying as 
they have been conspicuously lacking in previous 
methods of ethereal telegraphy. 

Not the least interesting feature of Prof. Slaby's in- 
vention is the possibility of receiving two messages 
simultaneously at a single station — an end which has 
been attained largely by means of the auxiliary wire 
of variable length already mentioned. 



A TRIUMPH OF INGENUITY AND A PATENT WITH 
A HISTORY. 

When we consider the inventions of the latter end 
of the Nineteenth Century we are sometimes impressed 
by the enormous amount of inventive skill which is 
required to put all the ;ia:'rs of a complicated mechan- 
ism into that juxtaposition which enables them to per- 
form properly their delicate offices in harmony. Many 
inventive minds capable of conceiving great ideas in 
their generalities are lacking in that knowledge of 
mechanical minutlEe which alone would qualify them 
for putting their ideas into practice. When a per- 
son combines these two qualities the full triumph of 
inventive genius may then be attained. One of the 
most remarkable examples of the union of large ideas 
and broad principles underlying a complicated train of 
mechanical operations, together with a most elaborate 
working out of movements and details, is exhibited by 
the Paige typesetting machine, invented by James Will- 
iam Paige, of Hartford, Conn., now of Chicago. The 
machine, which sets, justifies and distributes foundry 
types with wonderful speed and precision, is probably 
the most complicated piece of mechanism ever de- 
vised, and it is gratifying to know that the present 
owners of the patent have presented it to Cornell 
University, where it will, for all time, remain as a 
monument to the painstaking care of an inventor who 
spent seventeen years of his life perfecting it. The 
machine as it stands has 18,000 active elements, in- 
cluding 800 journal bearings. While the work pro- 
duced was of the first grade and the machine was suc- 
cessfully operated by The Chicago Herald, the cost and 
complexity rendered it impossible for use on a com- 
mercial basis, machines costing one-seventh or one- 
eighth as much performing work which was entirely 
satisfactory and without any of the risks of a break- 
down which would be always present in a machine 
having 18,000 paris. The machine is described in detail 
elsewhere. It will be interesting to trace the history of 
an invention and a patent which for size and complex- 
ity is the most celebrated upon record. 

There are three patents which were issued sim- 
ultaneously on October 15, 1895. The first patent had 
31 sheets of drawings, 28 pages of specification, and 
130 claims; the second patent had 163 sheets of draw- 
ings, 46 pages of specification, and 146 claims; the 
third patent, of which Mr. Charles R. North, of Chi- 
cago, was joint inventor with Mr. Paige, had 81 sheets 
of drawings, 49 sheets of specification, and 172 claims, 
and referred particularly to the justification of the 
type. This made a grand total for the three patents 
of 275 sheets of drawings, 123 sheets of specification, 
and 613 claims. The largest patent. No. 547,860, 
is really a volume in itself, and the drawings are 
very handsome and include in the 163 sheets 471 
figures and 1,075 figures of reference. 

The application was filed August 19, 1887, with the 
customary government fee of $15. The file was signed 
for allowance by James Q. Rice, examiner, on March 
22, 1895. The notice of allowance was dated March 
26, 1895, and the final fee of $20 was paid Septem- 
ber 23, 1895, and the patent issued in due course on 
October 15. The first official letter was dated on 
March 15, 1888, or about seven months after the case 
■was filed. The second official letter was more than 
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two years later, on May 5, 1890; other official let- 
ters were dated April 14, 1891, and July 18, 1894. 
The long waits between the official letters show the 
enormous amount of work which had to be done by 
both the attorneys and the Patent Office before the 
various actions were taken. Mr. Giles S. Rafter did 
practically all the work of examination of the appli- 
cation in the Patent Office, and we are indebted to him 
for much of our information. The patent attorney 
and the draughtsman went to Hartford, where Mr. 
Paige was then living, and where he had his machine, 
and prepared the application. It is said that the at- 
torney's fee was $10,000 for the patent to which we 
refer, and the draughtsman received $2,000 for his 
services. The application as presented included 204 
sheets of drawings, but during the course of the 
application through the Patent Office the number of 
sheets were cut down by eliminating all the illustra- 
tions that were deemed unnecessary. This was done 
with a view to save as far as possible the expense of 
issuing the patent. Mr. Paige changed attorneys and 
the whole case was rewritten. Subsequently Mr. 
Paige removed to Chicago and established a factory 
for manufacturing the machines. His new attorney 
in turn rewrote the case, and the patent as issued is 
the result of his labors. There is something tragical 
about this case, for one of the examiners who worked 
upon it and who signed the first official letter in 1888 
died in 1890 or 1891, and the patent attorney who 
originally prepared the papers died insane, and Mr. 
Charles H. Richardson, who was acting examiner, and 
who signed the third official letter, also died insane, but 
as he had little to do with handling the case it is not 
thought that the application was responsible for his 
misfortune. 

When the Patent Office considered the application 
for the large patent, it was suggested on behalf of Mr. 
Paige that the assistant examiner go to Chicago and 
examine the application in connection with the ma- 
chine. The Paige people were notified that they would 
either have to bring the machine to Washington or 
pay the examiner's expenses to go to Chicago to ex- 
amine the machine, and as it would have cost from 
$6,000 to $7,000 to bring the machine to Washington 
they naturally preferred to pay the assistant ex- 
aminer's expenses. The then Commissioner of Pat- 
ents, Seymour, peremptorily refused under a rule to 
permit the examiner to go, but the examiner sug- 
gested that this was an extraordinary case and asked 
permission of the Commissioner to bring the case to 
his room for inspection. This was done, and the papers 
and drawings were about all that the man could car- 
ry, and the Commissioner consented to send Mr. 
Rafter to Chicago. The latter spent five or six weeks 
in Chicago, being engaged part of the time in the 
attorney's office and part of the time in the factory 
examining the machine. The machine as originally 
built was 18 or 20 inches too long, and while Mr. 
Rafter was in Chicago Mr. Paige had a large corps of 
draughtsmen with a chief draughtsman at $10,000 per 
annum, and four assistant draughtsmen engaged in re- 
organizing the machine to reduce its length, as de- 
sired. They had a large vault in which the work- 
ing drawings were kept, and it is estimated that it 
contained about 10,000 sheets, 3 by 3 feet, of working 
drawings of the machine in hand. At that time they 
had in the factory one complete machine, and one 
machine in course of construction. The former was 
kept behind a dozen locked doors. Mr. North, the 
joint inventor, was a skilled mechanic, and was one 
of Mr. Paige's workmen who had been helping him in 
developing the justifying apparatus. The government 
was naturally put to very heavy expense besides the 
actual expenses of examining the case. It is estimated 
that it consumed about $1,000 of time of the various 
Patent Office officials before maturing into a patent, 
and when issued the usual rule had to be followed of 
providing copies for sale at the regular price. As 
the text was about $2.60 a page and 93 cents a page 
to reproduce the drawings, this, combined with the 
cost of paper and printing, made the cost of the first 
e-'ition over $6 a copy. The larger patent is as big 
as a good-sized book, and the three together make an 
im;;osing volume. 
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A NE'W PERMANENT PHONOGRAPH RECORD. 

When the phonograph first made its appearance, in 
1878, it took a remarkably strong hold on the imagina- 
tion both of scientific men and of the general public. 
It was prophesied at the time that public speeches 
would be dictated and reproduced before audiences 
in any part of the country; letters would be spoken 
instead of written, and reuttered in the accents of the 
sender's own voice; and, greatest of all perhaps, the 
voices of great singers and noted men would be pre- 
served for the instruction and delight of future gen- 
erations. 

Up to the present time, the instrument has been 
put to these uses to a very limited extent, to the last 
one scarcely at all. The wax records ordinarily used 
are not adapted to the purpose^ because they are not 



sufficiently durable. They are frail and easily defaced, 
and gradually wear out after being used a few times. 
There are now, however, two or three satisfactory 
ways in which phonographic records can be preserved 
indefinitely, the most interesting of which, perhaps, 
is described in a recent patent of Mr. Edison's. Frora 
an ordinary wax record he produces a very perfect 
duplicate made of silver with a thin plating of gold. 
There seems to be no reason why such records will noi 
last for centuries, and a collection of them, preserved 
perhaps by our museums and learned institutions, 
should be of the highest value to the future student 
of history, language and music, more especially as it 
is possible, by processes already well known, to obtain 
from them at any time an almost indefinite number of 
excellent copies. 

The reproduction of the voice given by the phono- 
graph is still somewhat disappointing, and leaves 
much to be desired as a means of studying language; 
but there can be no doubt that if we had a collection 
of records made, say, in the age of Elizabeth, and as 
perfect as those now produced, we would learn much 
of the speech of the sixteenth century. 

Mr. Edison's process is simple but interesting. He 
takes a copper electroplate of a wax record. This 
copper relief obtained is then electroplated with silver, 
the surface of which, next the copper, of course has 
precisely the form of the original wax surface. The 
copper matrix is then dissolved away with acid. 

In the electroplating process the wax record is re- 
volved under a bell-jar, in a Crookes vacuum^ through 
which an electric discharge is passing between elec- 
trodes of gold. This causes a discharge of a vapor or 
infinitesimal particles of gold, which attach them- 
selves to whatever they strike, forming a continuous 
coating of excessive thinness, and following the out- 
line of the surface with absolute fidelity. Upon this 
coating the copper matrix is plated, to form the inside 
surface upon which the silver is deposited when the 
wax is removed. 

The gold^ like the silver, being unaffected by the 
acid used, remains as a plating on the silver record 
when the copper matrix is dissolved away. The 
amount of gold used is scarcely appreciable, and the 
silver may, of course, be a thin shell, backed up by 
other material, so that the records are not as expen- 
sive as might be supposed from the materials em- 
ployed. 



THE POLLOK MEMORIAL PRIZE. 

From time to time we have called the attention of 
inventors to a prize of 100,000 francs ($20,000), to be 
known as the Anthony Pollok Prize, offered by the 
heirs of the late Anthony Pollok, of Washington, who 
lost his life in the fatal collision of the steamship 
"La Bourgogne" with the "Cromartyshire," off Sable 
Island, nearly three years ago. The prize, it will be 
remembered, is to be awarded to the inventor of the 
best device for fulfilling one or all of these conditions, 
to wit: To prevent collision at sea, to save the ship 
in case of collision, to save the passengers and crew 
collectively in case the ship is abandoned. 

Previous experience has shown that many devices 
and apparatus offered could not be practically relied 
on in case of accident, owing to the limited number 
of the crews of merchant vessels. It has therefore 
been decided to exclude devices designed to save indi- 
viduals separately, such as life belts, waistcoats, 
buoys, etc.; such apparatus which encumber the decks 
so as seriously to interfere with the carrying ca- 
pacity both as to passengers and freight, or such as 
could not be readily adapted and used on ships now in 
general service; all improvements or modifications of 
inventions already recognized as insufficient for the 
purpose of saving the passengers and crew collectively^ 
such as lifeboat davits, oil-throwing devices, etc.; rafts 
of all kinds which must be mounted, assembled or in- 
flated at the time of the accident; and hatch covers, 
deck houses, etc., which are designed to float automat- 
ically when the ship sinks. 

The devices and inventions may be presented in 
full size ready for trials, or models and drawings show- 
ing all details may be submitted. 

The competition will be opened at Havre on Septem- 
ber 9, 1901. 

The jury, whose names will be published later, will 
consist of men whose competency is unquestionable 
and will have power to prescribe tests and trials. All 
possible facilities will be offered to the inventor; but 
all expense must be borne by him. The exposition of 
devices entered in the competition will be held at 
Havre under the auspices of the Chamber of Commerce 
of that city. No charge will be made for space, or for 
the care of the exhibits. If the exhibit be marked 
"Prix Anthony Pollok" no duty will be exacted by the 
French customs officials. 

The devices must be delivered free of charge at 
Havre between August 1 and September 1, 1901, and 
addressed "Concours Prix Anthony Pollok. Capitaine 
S. Dechaille, Directeur du Service des Signaux et du 
Sauvetage de la Chambre de Commerce, Havre, France." 
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AN- IMPROVED GASOLINE ATITOMOBILE. 

The vehicle shown in our illustration has recently 
been severely tested over a run of 538 miles, without 
a rest, during extremely cold weather, almost unen- 
durable by the drivers. 

It is a new Columbia gasoline runabout, known as 
Mark 8, built by the Electric Vehicle Company, of 
Hartford, Conn., after plans by Mr. Hiram P. Maxim, 
chief engineer of the company, and has demonstrated 
satisfactorily its durability and power in the test 
lately made. The total weight of the vehicle, with 
eleven gallons of gasoline and sun- 
dries, is 1,640 pounds. The quantity 
of gasoline mentioned will carry the 
vehicle 165 miles. 

The engine is a single cylinder. Otto 
cycle. The cylinder dimensions are 
4.6 diameter by 6.8 stroke. The com- 
plete engine, with 19-inch flywheel, 
weighs 240 pounds. This weight in- 
cludes governor, carbureter with pip- 
ing, water-cooling pump and neces- 
sary piping therefor. The engine is 
of the single-cylinder type having 5 
brake horse power actual at 750 revo- 
lutions per minute. It is located in 
the front of the vehicle, as in the 
standard designs, as found best by 
long experience in Europe. It is 
mounted upon a separate spring-sup- 
ported frame of its own. 

Power is transmitted from the en- 
gine flywheel through a friction clutch 
operated by a pedal in the floor, also 
as in best European practice. Prom 
the friction clutch a shaft runs longi- 
tudinal of the vehicle, and carries four 
gears, three of them being for different gear reduc- 
tions ahead, and one for reverse. The countershaft, to 
which they gear, continues to the rear axle, which is 
"live," and which it drives through the medium of 
very large and generously proportioned bevel driving 
gears. The entire gearing is incased in one cast-steel 
box, which includes the rear axle, and which positively 
insures the alignment of everything. That this con- 
struction is carefully worked out may be judged by 
the fact that at 4 horse power input at the friction 
clutch, the losses in transmission to the rear axle are 
only 6 per cent. 

The gear reductions are respectively 15.2 to 1, 
7.8 to 1, and 4 to 1, with 13.9 to 1 for reverse. These 
gears are thrown in by positive clutches, which are 
operated in a very simple manner by one lever pro- 
jecting up at the side of the seat. The principle of 
control is much simplified, all the change gear func- 
tions being done by one lever. In order to insure 
positively against attempting to throw in changes of 
gear without disconnect- 
ing the engine or source 
of power, a very simple 
and ingenious interlock is 
provided, which makes it 
impossible to change the 
gear without first pressing 
forward the clutch pedal 
which disengages the fric- 
tion clutch on the engine 
flywheel. 

The friction clutch is a 
plain wind-up brake faced 
with leather, so that all 
degrees of slipping can 
take place without danger 
of cutting or running dry, 
insuring wearing nothing 
more than a leather band. 
This is of ample propor- 
tions so as to prolong the 
life before the new leather 
has to be put in. 

The speed of the engine 
is controlled by a govern- 
or. This governor operates 
a valve in the suction 
pipe.' In the suction pipe 
beyond the governor throt- 
tle is the aspirating car- 
bureter, sc ; rranged that 
when the governor throt- 
tle opens and permits a 
vigorous suction a larger 
amount of gasoline aspi- 
rates, or when the govern- 
or throttle, by partially closing the suction pipe, re- 
duces the vigor of the engine s5uction, less gasoline is 
aspirated. This insures a uniform quantity of gas 
mixture at all engine speeds. 

The engine is speeded beyond its normal by means 
of a foot pedal control, and the ig.nition is automatic- 
ally advanced or retarded by the engine according to 
its speed, so that the maximum effect is always pro- 
duced from whatever charge the t;ove*"nor permits the 



engiiie to get. The ignition Is by the secondary cur- 
rent and jump spark. The primary current was gen- 
erated from four cells of a special dry battery. 

In the recent 500-mile run, when the climatic and 
road conditions were as severe as they are ever likely 
to be in this latitude, it was found that 14.4 miles 
were obtained per gallon of gasoline, the load being 
2,040 pounds, including the weight of two passengers, 
heavy wraps and baggage. 

The best average speed on this trip was 23 miles 
per hour, made on the west side of the Connecticut 
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preceded the Renaissance. The tranquil architecture 
of the thirteenth century has not lost its freshness, 
and the multiplicity of the noble edifices and an air of 
sumptuousness on a small scale all aid in making it a 
delightful spot to visit. It is truly what the French 
call a "strong place," with its crenelated walls and 
towers. The towers make the city look like some East- 
ern town with lofty minarets, and their effect is most 
striking. There were originally fifty towers, but now 
only thirteen remain, so that the reader can imagine 
what it must have looked like in the middle ages. 
These towers were built for defense 
by various families during the turbu- 
lent times when Guelphs and Ghibel- 
lines fought each other gratuitously. 
Adjoining the Palace is the Torre del 
Comune, 331 feet high. It had a mark 
part way to indicate the height be- 
yond which the citizens were not al- 
lowed to build, according to a sump- 
tuary law. The city, which now has 
8,200 inhabitants, is a charming one 
to visit, although tourists seldom 
make stops there. New York, with its 
high buildings, really resembles San 
Gimignano at certain times in the 
twilight or in a light fog^ and the sky- 
line is most picturesque in both in- 
stances. 



A NEW COLUMBIA GASOLINE RUNABOUT. 

River, between Hartford, Conn., and Springfield, Mass., 
over roads that were a succession of grades. 

The vehicle ran continuously for forty-one hours, 
with but one stop of fifteen seconds. The trip was up 
one side of the Connecticut River from Hartford, 
Conn., and back on the opposite side, over roads near- 
est to and parallel with the river. Altogether, it was 
quite a successful trial, and proved the capabilities and 
economy of this type of vehicle perfectly. 



SAN GIMIGNANO AND ITS TOWERS. 

Massimo d'Azeglio has well said that San Gimignano 
is the Pompeii of the middle ages. It lies on the rail- 
way between Florence and Siena, and is beautifully 
situated on a hill. Like most of the cities of the 
Latin peninsula, it had its origin in Roman times, and 
in the tenth century we begin to hear of the sturdy 
little city, and a century or two later it was really an 
independent state of ten thousand inhabitants. The 
year 1276 marks the apogee of its political life, and 




THE TOWERS OF SAN GIMIGNANO, ITALY. 

the city, as we see it to-day, dates largely from this 
time; but in 1353 it suffered terribly in consequence 
of the dissensions of the leading families who belonged 
to the opposite political parties, and at last it became 
subject to Florence. 

There is no town in Tuscany which presents so 
faithful a picture of Dante's time, and nowhere can 
we obtain a clearer insight into the rich development, 
of Italian art in the earlier years of the period wliich 



Experiments on Transniij!>sion of 
ITlalaria by ITIosqiiitoes. 

A few months ago Drs. L. Sambon 
and G. C. Low, of the Tropical Medical 
Institute of London, decided to estab- 
lish themselves in the Roman Cam- 
pagna, near Ostia, for the purpose of 
studying the question of the propagation of malaria 
by mosquitoes. The malarial season lasts from May to 
the end of October, and it was during this period that 
the experiments were carried out. In this region no 
one can remain even for one night without the risk 
of contracting malarial fever of a very violent type. 
The doctors took no medicine of any kind, but simply 
adopted the precaution of retiring every night, one 
hour before sunset, to a specially constructed hut, in 
which it was impossible for the mosquitoes to enter; 
and they did not come out before one hour after sun- 
rise. In this way they entirely escaped being bitten 
by the mosquitoes, which, as is well known, only seek 
their food at night. The British Medical Journal 
states that the experiment has furnished conclusive 
results as to the propagation of malaria by mosquitoes. 
On the 13th of September, Prof. Grassi, accompanied 
by a number of scientific men, visited the two English 
physicians, and found that they were able to exist in 
perfect health in the midst of a population decimated 

by malaria. They showed, 
therefore, that it is only 
necessary to avoid being 
bitten in order to escape 
contagion. The experi- 
ment, however, being of 
a purely negative charac- 
ter, it was desired to 
make further proof and 
show that the malaria 
would be produced in a 
perfectly healthy person, 
if bitten by mosquitoes 
containing the germs of 
the malady. This idea 
was also carried out. A 
collection of mosquitoes, 
which had been in con- 
tact with malarial pa- 
tients at Rome, was pre- 
pared by Prof. Bastian- 
elli, and sent to Dr. Man- 
son at London. One of the 
sons of the latter offered 
himself as subject of ex- 
periment. Although he had 
never, since his infancy, 
been in a malarial country, 
he became infected and 
thus furnishes a striking 
proof of the transmission 
of malaria by mosquito 
bites. 

— »»-♦-»«■ 

Prof. R. T. Fessenden, of 
the United States Weather 
Bureau, is making experiments with wireless teleg- 
raphy on the southern coast. Stations will be estab- 
lished at Capes Hatteras and Henry and at other coast 
points north of Cape Hatteras. It is the government's 
intention to communicate storm warnings to vessels 
at sea off this dangerous locality. It is also intended 
to send storm signals to life-saving stations when the 
wires are disabled. If the tests are successful, the 
entire coast will be similarly equipped. 
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TREES AND PLANTS OF SOUTHERN CALIFOEHIA. 

BY PROF. CHAULES F. HOLUEK. 

The cacti of Southern California are equally strik- 
ing. Here all the choice hothouse specimens of the 
East are seen out-of-doors, standing the occasional 
cold winter nights without perceptible effect, and giv- 
ing the impression that the cold is not so severe as it 
seems. In Pig. 1 a California cacti garden is shown, 
similar to several in Pasadena, Coronado, and Los 
Angeles. Here 
is the huge 
candle cactus 
so common on 
the Mexican 
and Arizonian 
deserts, and 
many more af- 
fecting curious 
and grotesque 
shapes; but 
the common 
cactus of the 
country is the 
O p u n t i a, or 
prickly pear 
(Pig. 2), of 
which there 
are one hun- 
dred and fifty 
species. One 
large form, 
called the 
tuna, may be 
seen growing 
effectively near 
San Gabriel. 
The leaves are 
enormous, and 
the plant is 
sixteen or 
seventeen feet 
in height. This 

cactus was planted as a hedge around the old mission 
of San Gabriel, described by the writer in a previous 
number of the Sciektific Amehioak. The cacti are 
not beautiful in themselves, but they add to the at- 
tractions of the landscape, and in many localities on 
the mainland and on the islands off shore there are 
veritable forests of cactus, which in the spring are 
a mass of yellow bloom. The fruit of the purple 
prickly pear is sometimes eaten; it makes very fair 
wine and jelly, and has various economic values. The 
interesting feature of the cacti lies in their blossoms, 
which are often remarkable in color, perfume, and 
shape. Of all the family the Rainbow Cactus — • 
Candicans — is most striking, each plant bearing eight 
or nine biossoms, four or five inches across — a veritable 
blaze of color. Dasy acanthus, covered with gray spines, 
a hideous object, has a splendid large flower, red and 
vivid yellow. Pectinatus has large pink blossoms four 
inches across. 

Australia has contributed to the adornment of South- 
ern California mesas. Fifty years ago the table lands 
were either barren, or had here and there groves of 
live oaks; but now valleys like the San Gabriel appear 
dotted with forests in geo- 
metrical lines and squares. 
These trees, tall, plume- 
like and of showy mien, 
are eucalypti from Aus- 
tralia, among the most val- 
uable importations, as they 
are very rapid growers, 
and when cut grow again 
from the stump; when 
large they are magnificent 
specimens of trees. These 
trees are employed to line 
avenues, to form wind- 
breaks; they produce oil 
and kino, and are extreme- 
ly valuable in reclaiming 
waste or damp places. The 
eucalyptus was introduced 
into California by the Hon. 
Ellwood Cooper, of Santa 
Barbara; and many of the 
one hundred and fifty 
species are to be found in 
the State to-day. The blue 
gum, the common form of 
Los Angeles, Pasadena, and 
other places, is one of the 
tallest of trees, and some 
noble specimens are 
known. One in Tasmania 
has been measured and 
found to be three hundred 
and thirty feet tall; and it 
is claimed that four hun- 
dred feet has been at- 
tained. Prom the seed the 
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eucalyptus will attain twenty-five feet in eighteen 
months. An eight-year-old tree at Kinneloa, near 
Pasadena, measured seventy-one feet in height. In 
Pig. 3 the • ecualyptus blossom is seen. It repre- 
sents the famous Magnolia Drive at Riverside, with 
eucalyptus trees in the center and upon the left. The 
tree which possibly attracts more attention in Cali- 
fornia than any other is the pepper (Fig. 4), with its 
beautiful lacelike mass of foliage and clusters of vivid 



149 



rig. 3.— EUCALYPTUS BLOSSOM. 



rig. 4.— PEPPER TREE. 



red berries. The pepper makes an effective shade, and 
is the characteristic tree of Pasadena, Los Angeles, and 
Riverside. 

Marengo Avenue, in Pasadena, is particularly 
noted for its interlocking pepper trees, which, grow- 
ing on either side, meet, forming a perfect arch 
for a mile or so. The tree is a rapid grower, and 
under favorable conditions attains a large size. This 
pepper is the ScMnus molle of botanists, and was prob- 
ably brought to California from South America. A 
pleasant fiction, which is sometimes explained to 
tourists, is that it is the tree from which pepper 
comes; but it is needless to say that the name arises 
from the pungent, peppery odor of the red berries or 
drupes. 

The enigma of the Californian climate is still further 
emphasized by the banana, which is seen in many 
sections. It attains large size and beauty, especially 
the Abyssinian varieties; but they do not come to 
perfect fruition. The guava, tamarind, orange, lemon, 
lime, grape fruit, loquat, alligator pear and a score 
of others grow here, illustrating- the possibility of 
tropical vegetation in a semi-tropic climate. 




Cliange of Color Observed In Slirimp. 

Two English scientists, Messrs. Gamble and Keeble, 
have lately published an account of the change of 
color produced in the case of a variety of shrimp, 
known as the Hippolyte varians, which lives among the 
seaweed along the borders of the coast. It has been 
already observed that some of the shrimps change their 
color according to the locality in which they live. 
The authors have made a careful study of the subject, 

and have pre- 
pared a series 
of colored 
plates which 
show the dif- 
ferent colors 
of the shrimp 
and the sea- 
weed; thus on 
brown sea- 
weed a brown- 
ish color is as- 
sumed, often 
streaked with 
small lines 
which imitate 
in a striking 
manner the 
structure o f 
the plant. On 
the zosteres a 
green color is 
taken, and in 
each case the 
coincidence of 
color is well 
marked. The 
authors find 
that if a 
shrimp which 
has adapted it- 
self to a cer- 
tain color is 
transferred to another, the corresponding color- 
change is not immediate; if, for example, the 
shrimp adapted to green seaweed is changed 
to brown, it keeps its original green color for 
more than a week, and at the end of that time only 
some of the individuals have changed their color to 
brown. Thus, although the color of the substratum 
acts upon the animal the change is slow and uncertain, 
which shows that the individuals which are adapted 
to a certain type of plant must have lived upon this 
from an early age and could hardly change their 
locality without danger. The color of the hippolyte 
is modified rapidly and surely when the light is made 
to change in intensity, but at equal intensities mono- 
chromatic light seems to have no influence upon them. 
Another point observed by the authors is that the 
hippolyte, and probably other crustaceans such as the 
mysis and pandalus, give singular periodic changes of 
color. At 9 o'clock in summer and 5 o'clock in winter 
the diurnal tint changes little by little and in about 
one hour arrives at an intense azure blue, accom- 
panied by an almost entire transparence of the body. 
It seems that the hippolyte has acquired the habit of 

this change, for if it is 
kept continuously for 24 or 
48 hours in either a dim 
or a lighted aquarium, it 
none the less assumes the 
dark color when night ap- 
proaches outside. The ex- 
periments made as to the 
effect of a longer time have 
not yet been fully realized, 
but the present facts re- 
main unchanged. The 
movements of the chro- 
matophores are without 
doubt directed by the nerv- 
ous system, as has been 
shown, among others, by 
Pouchet. When the light 
changes in quality or in- 
tensity the starting point 
of the action seems to be 
the optical center, but the 
periodic change of color 
has its origin, not in the 
eyes or the optical ganglia, 
but in the rest of the nerv- 
ous system. 
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It is proposed to Illu- 
minate the Yosemite Palls, 
2,600 feet in height, by the 
use of twenty arc lights in 
connection with means for 
producing color effects. 
Some of the roads are also 
to be lighted with elec- 
tricity. 
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THE PAIGE TYPESETTING MACHINE. 

Mr. Paige first liad his attention directed to the 
typesetting problem about 1873, and in the next year 
he completed a composing machine which contained 
no provision for justification or distribution. He then 
invented and constructed an independent machine 
tor distributing the type. Ic 1878 an arrangement 
was made with the Farnham Typesetting Company, of 
Hartford. Conn., for a distributing machine, and a 
combination was formed and a contract made looking 
to the introduction of machines using the Paige com- 
positor and the Thompson distributor. About this 
time Mr. Paige invented his combined machine to 
contain the principal features of his compositor to- 
gether with the leading features of the Thompson dis- 
tributor, the type being tal<en from a galley and dis- 
tributed into the bottom of the inclined channels, 
from which channels the type were delivered to an 
intermediate point in their length for purposes of 
composition. About 1881 a machine was completed 
for the ilouble purpose of composition and distribu- 
tion, but without provision for justification. A new 
machine was built by the Pratt & Whitney Company, 
and as early as July, 1887, type was automatically 
justified in the machine. The company passed through 
various vicissitudes, and the machine reached Chi- 
cago in 1892. Work was again started in February, 
1894, and was pursued until August, 1894, when the 
first machine was completed and put in operation in 
the office of The Chicago Herald, and it is claimed 
that wonderful results were obtained, but the mat- 
ter had been delayed so long, and the art had advanced 
so much in the meantime, that it was not considered 
practical to l)uild the machine. 

Having given the history and romance of this re- 
markable patent, on our editorial page, we are enabled, 
through the courtesy of Mr. Philip T. Dodge, the Presi- 
dent of the Linotype Company, who presented one ma- 
chine to Cornell and the other to Columbia, to give a 
short account of the actual operation of this wonderful 
machine. 

We will now briefly describe the Paige machine. 
Of course, only the merest outline can be given of 
the wonderful mechanism of this remarkable creation 
of the inventor. The machine was designed to use 
one size of type. The model machines constructed 
were for nonpareil type. The machine was arranged 
to distribute '".ead matter into both type and space 
cases automai.lcally. to set matter from the type case 
by means o' a keyboard, to automatically justify lines 
of matter by inserting between the words a space of 
a thickness predetermined by a series of word measure- 
ments, and to finally place the matter in galleys, solid, 
single or double-leaded, as desired, all of these opera- 
tions being performed at the same time and in per- 
fect harmony with each other. The type is contained 
in the vertical channels of the type case, which is 
slightly inclined to prevent the long columns of type 
falling to the front. 

The setting is performed by a horizontal row of 
setter plungers, each plunger being in register with 
its particular channel and character. These plungers 
in action pass through the type channels about two 
inches above the lower end of typ'„ column, pushin,? 
type out from the column, upon a raceway in front. 

The setting action, after the key has been pressed 
by the operator^ is purely mechanical, being controlled 
by a time lock device. Depressing a key oper^tBs 
through a horizontal wire to a vertical detented lever. 
This lever supports the rear end of an initial move- 
ment plunger, the front end of which engages with 
the setter plunger proper. The detented lever being 
pushed back by the key action, the initial plunger 
falls in front of it, and by the return of the detented 
lever is given a forward motion of one-quarter of an 
inch. This forwards the setter plunger in exact time 
to become engaged by a revolving wing shaft, which 
completes the plunger's movement and sets the type 
out upon the raceway. A second wing shaft, revolving 
in opposite direction to the first, returns both the 
setter and initial plungers to position, the initial 
plunger being lifted, so that its rear end rests again 
upon the detented lever. The key is returned by the 
action which gives the initial movement to the 
plunger. One key, or as many as can be used in spell- 
ing from left to right, may be pressed at one and the 
same time. 

The type set out upon the raceway by the plungers 
are collected at the left-hand side of the case by the 
type driver, which sweeps the entire length of the 
setter raceway. Here the word is completed, and 
measured by a mechanical device. A touch of the 
word key, and the word is forwarded to the word race- 
way. Each word is measured, and kept separated 
from the other. An indicator on the keyboard shows 
when the line is full. The line key is then pressed, 
which transfers the aggregate word measurement to 
the space-selecting device, pushes a pin, one of a 
circle of pins contained in a revolving disk, and re- 
turns the measuring device to its zero position, in 
time for the succeeding word. 

The space case is located at the left end of the ma- 



chine, and arranged in the same general manner as 
the type case. 

The line of separated words traverses the word race- 
way until the space case is reached. Each word is 
then carried across the front of this case by a long 
movement of the comb or conveyer. It is while the 
comb is returning for another word that the space is 
set out from the case; the next word forwarded, car 
ries this space with it into the line. This continues 
until the line is formed, perfectly justified, upon a 
slide located over the setter galley. Concurrent with 
the assembling of the last word into the line, the pin, 
previously set by the line key action, engages to re- 
tract the slide under the line, and push the line down 
into the setter galley, single or double leads being 
inserted as desired. This continues until the galley is 
filled, indicated by an alarm, or until copy is ex- 
hausted. 

The space case holds spaces of eleven different sizes. 
To determine the thickness of space necessary to jus- 
tify a line, the measure of each word, as it is being 
set. is successively recorded upon a sliding bar. With 
the last word of the line measured, the bar has moved 
to the aggregate of the words contained in the line. 
Concurrent with each word set. pin blocks moving in 
an endless chain, and containing eleven sliding pins 
each, have been advanced step by step, so that when 
the line is finished a block tor each word it contains 
has been moved into a position to engage with a plate, 
having raised blocks arranged in combination upon its 
surface. Twelve of these combination plates are con- 
tained in a horizontal grooved box. The plate to be 
advanced from this box to a position under the pin 
blocks is determined by the number of words con- 
tained in the line. The distance which it must be ad- 
vanced that the proper combination of blocks may 
engage with, and set the pins in pin-blocks, is deter- 
mined by the measure of the line recorded upon the 
sliding bar. The blocks and plate being in position, 
a slight vertical movement engages the two. Pins 
coming in contact with combination blocks are raised 
above the others. These blocks now move in unison 
with the line they represent, and reach the space case 
together, the words in front of the case, the pin-blocka 
at the rear. The space setter plungers are operated 
by a row of eleven vertical levers, engaging at the 
bottom with the plungers, and at the top in register 
with the pins in pin-blocks. The upper end of levers 
are made with a point projecting backward at right 
angle to the vertical, and raised slightly above the top 
of pins in normal position. As the first word of line 
is carried past the space case, the first block is moved 
in register with the vertical levers. A rocking motion 
carries the top of levers backward, engaging them 
with any pins previously raised by combination blocks. 
Any lever so arrested in its backward motion imparts 
an initial movement to its particular setter plunger, 
which sets the space out upon the raceway, to be car- 
ried along by the succeeding word into the line. Each 
block in turn is brought into register with the levers 
until the spaces are set and the line justified. 

Dead matter, with leads and rules extracted, is 
placed in galley for distribution. A vertical move- 
ment registers the top line of type with a horizontal 
blade, which forwards it into a raceway. A longitu- 
dinal slide presses the end type into the cut-off, which 
separates it from the line, and raises it to the level 
of the distributor raceway, upon which it is pushed 
by a plunger, to be forwarded by a comb movement. 
The cut-off operates continuously, separating one type 
at a time from the line. All characters are forwarded 
to the right, to be distributed into the type case, while 
all spaces move to the left, to be distributed into the 
space case. A system of notches on edge of type, ar- 
ranged in combination with a selecting device, enables 
the type to be distributed into their ve&pective chan- 
nels. The distribution is made into the bottom of the 
case, the column of type rising as each type is in- 
serted. To prevent this interfering with the setting, 
which is performed ".t a point about two inches above, 
the distribution and setting are arranged to take place 
on different portions of the revolution of the machine. 

Fisliiii;;^: Witli a Stoaiu Piiiiip. 

Our French contemporary. Cosmos, describes a curi- 
ous means of fishing which was discovered accident- 
ally. It will not, of course, commend itself to sports- 
men more than does the use of dynamite cartridges 
exploded in the water. A pond was being drained by 
a powerful steam-pump. Each stroke of the piston 
drew up about 25 gallons of water, and the pond was 
emptied in a few hours, and it was found that the 
fishes were also pumped with the water. A metal 
basket receives everything pumped. The water and 
slime escapes, and a boy collects the fish and assorts 
them according to species and weight. 
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Mr. Tesla's agent has left London for Lisbon to es- 
tablish a receiving station on the Portuguese coast at 
the fortieth parallel of latitude, which will be in com- 
munication with a Tesla transmitter located on the 
New Jersey coast. 



Automobile i\'c%vm. 

Motor vehicles in Holland are coming into consid- 
erable use, and the prospects for American machines 
are good. The machines intended for Holland should 
be made narrower than those built for use in America, 
because the roads are too narrow to permit two ma- 
chines of 4 feet 8 inches in width to pass each other. 
Carriages must not have more than 2,220 pounds 
weight on each wheel. 

The French Postal Administration has been some- 
what behind that of other countries in organizing an 
automobile postal service, but a system of specially con- 
structed electric vehicles is to be shortly put into use. 
One of the first of these, constructed by the Vehicle 
and Automobile Company of Paris, was recently in- 
spected by M. Mougeot, Postmaster General, and other 
officials who expressed themselves as greatly satisfied 
with this type of postal delivery wagon, and it is to be 
tested in actual service before long. 

The date of the Gordon Bennett cup race has finally 
been agreed upon by the different clubs, and it is offi- 
cially announced for the 29th of May. The Paris- 
Bordeaux race has been fixed for the same day, and 
will be run over the same route; there will be an 
hour's difference in the time of starting, the competi- 
tors for the cup starting first. Their record will class 
them at the same time in the cup race and the Paris- 
Bordeaux. The start will be made from Ville d'Avray 
about 3.30 A. M. There are nine competitors — three 
English, three French, and three German. Further 
information as to the route and the details of the race 
will be given later. 

A race between an automobile and an express train 
was lately made at Rome, in which the automobile 
carried off the honors. It was the result of a discus- 
sion between M. Marino Torlonia, who affirmed that 
his machine would beat the express from Rome to 
Civita Vecchia (42 miles), and Commander A. Silves- 
trelli, who thought the contrary, and a wager was 
accordingly laid. M. Torlonia, although hindered 
along the route by the numerous vehicles, nevertheless 
won the bet by arriving at the station of Civita 
Vecchia just in time to see his opponent descend from 
his compartment, and was greeted with enthusiasm 
by the crowd of amateurs who had assembled to watch 
the result. 

Some further particulars have been obtained as to 
the automobile system which is being organized for 
Madagascar. It is designed for freight and passenger 
transportation between the coast and Tananarive, a 
distance of 150 miles; it is expected to cover the route 
in 14 hours. The road, which has only recently been 
finished by the government corps, has many steep 
grades; the average grade is given as 6 per cent. The 
vehicles to be used in the system have gasoline motors 
of 8 horse power, and can transport, besides the con- 
ductor and a mechanic, 6 passengers and 700 pounds of 
baggage. The concession has been obtained by a 
French company, who have already commenced opera- 
tions and expect to have the system in running order 
before long. A number of skilled mechanics, recruited 
from the automobile factories of Paris, have lately 
been sent to Madagascar, taking with them the tools 
and pieces necessary for repairing the machine. The 
repair shop which will be opened at first will no doubt 
develop later on into a factory for the construction of 
machines. 

The Tour of Tunis will no doubt be one of the most 
interesting automobile excursions of the year, as will 
be seen by th; following programme of the route and 
the different sites to be visited. It starts from Mar- 
seilles on the 22d of February. The packet boat <rf 
the Franco-Tunisian Company takes the excursionists 
from Marseilles to Tunis, and the visit to the city and 
environs, Carthage, etc., lasts till the 26th. On the 
following day an excursion of 30 miles is made to 
Zaghouan to visit the ruins of the aqueduct of Car- 
thage. March 1st, Tunis-Sousse (85 miles) will be 
covered, and March 2d, Sousse-Kairouan (34 miles), 
with visit to the mosques; 3d, Kairouan-Sfax (102 
miles), visiting the amphitheater of Bl-Djem; 4th, 
Sfax-Gabes (81 miles); 5th, Oasis of Gabes, thence 
returning to Tunis. On the 10th, an excursion will be 
made to Bizerte (34 miles), with a buffalo hunt at 
Djebel-Ackel and visit to the lake of Bizerte, the 
Arsenal, etc., returning to Tunis by the 12th. The 
members of the caravan will find along the route the 
different supplies necessary, such as gasoline, oils, 
pneumatics, etc., and besides they will be accompanied 
by an automobile wagon containing pneumatics, and 
another belonging to the Soudan Automobile Company 
with different pieces and tools, as well as a number of 
mechanics. Among the prominent sportsmen taking 
part in the excursion are the Count de Chasseloup- 
Laubat, with a 12 horse power Panhard & Levassor 
machine; Etienne Giraud, with the 24 horse power 
prominent in the Paris-Toulouse race; Count de Cha- 
bannes, with a Serpollet steam automobile; the Com- 
mandant Cagniaut, M. Jannin, Director of Public 
Works, and many others. 



)1901 SCIENTIFIC AMERICAN, INC. 



March 9, 1901. 



Science Notes. 

Canada still has a wild herd of buffalo. Traces of 
the existence oi the animals were found in the woods 
at the west of Slave River. It was ascertained that 
the buffalo was being mercilessly hunted and destroyed 
by the Indians. 

Mr. D. O. Mills- has given $24,000 to pay for a two 
years' astronomical expedition from the Lick Observa- 
tory to South Africa or Australia with the object of 
studying, under good conditions, the movement of the 
stars in the line of sight. 

A highly reflecting metal unaffected by air or 
water is, of course, very suitable for specula. Such 
material is magnalium, or an alloy of aluminium and 
magnesium. It is attacked by alkalies, and therefore 
should not be brought into contact with them or with 
soap. 

The Ontario government has reserved 1,400,000 acres 
of wild land near Lake Temagami, a great lake lying 
west of Lake Temiscaming, on the Upi)er Ottawa. This 
will be used as a national park where the timber will 
be preserved and the game will be allowed to increase. 
The number of beavers and deer is increasing. 

An attempt is being made to free the streams of 
Louisiana and Florida from the water hyacinth. Hun- 
dreds of skiffs and small vessels have been caught by 
the water hyacinths, and are unable to get out of the 
streams in which they were used. The drainage canals 
in New Orleans are in peril, and the logging industry 
of Southern Louisiana is in danger of destruction. 
There is room for a new and successful process. 

There has been an increase of nearly $30,000 in the 
value of monkey skins exported from the Gold Coast, 
and the warnings issued by past colonial governments 
have been unheeded. In 1896 it was reported that dur- 
ing the six previous years no fewer than 884,768 skins 
had been exported. It is only skins that are in good 
condition, with few shot-holes, that are capable of 
being disposed of. It is estimated that during this 
period as many as a million of monkeys have been 
massacred in the Gold Coast district alone. 

We have already noted the penny-in-the-slot direc- 
tory. A new modification of the scheme is now on the 
market, in which the book, instead of being placed in 
a box whose cover lifts up, the covers of the book are 
held in rigid supports which are hinged to the top of 
the stand. A penny is dropped in the slot, the knob 
is pushed, and the directory can then be consulted. 
After the desired address has been obtained, the book 
closes and locks automatically. Each druggist is fur- 
nished with thirty slugs for opening the book for his 
own use, and is also given a percentage on the receipts, 
and a new directory every 3'ear. 

A recent find of neolithic flint implements near Ratis- 
bon is of considerable importance as tending to upset 
existing theories. An immense ax-head, more than a 
foot long and three inches broad, was found in Alsace. 
In the middle of one of the broad sides of the ax-head 
is a representation of the human form, skillfully chased 
and still clearly visible. The face is large and long, 
with clearly perceptible eyes, nose, mouth and chin, but 
without ears or hair; the arms and hands are extended 
as if in prayer. There are parallel lines crossed by 
others, similar to those on the neolithic burial urns 
found near the left bank of the Rhone, and now pre- 
served at Worms. The figure now discovered is sup- 
posed to represent some Phallic deity of Rome or 
Phoenicia. 

The Wholesale Seedsmen's League has issued a pro- 
test against the free distribution by the government of 
seeds obtainable at every seed store. It states that this 
is a serious perversion of an admirable scheme for the 
improvement of agriculture and horticulture. The gov- 
ernment possesses vast opportunities for the collection 
of new fibers and graina and plants of unintroduced 
and promising qualities through the agencies of its 
consuls in foreign countries. The seed trade would 
welcome such activity on the part of the government, 
but it does but little of such work, while depressing 
the regular trade by distributing the same sort of seeds 
merchants expect to sell. In 1896, the free distribution 
of seeds amounted to 10,000,000 packets, and now it 
has reached 24,000,000 packets. 

The excavation of the site of the church of Santa 
Maria Liberatrice in Rome has brought to light one 
of the most interesting ecclesiastical relics in the 
world. This is the Basilica of the Virgin, probably the 
oldest church dedicated to the Virgin in Rome. It has 
a total width of 55 feet, with a narthex and atrium 
occupying the inner easternmost hall of the Augus- 
teum. It is rich in the remains of damaged and frag- 
mentary frescoes of the eighth century, executed when 
the church was extensively restored by Paul I. Prof. 
Boni discovered on Christmas eve the mutilated frag- 
ments of an inscription of the eighth century, of which 
the concluding portion is still legible. It confirms the 
great antiquity of the building, as it states it was 
"old" at that time. To have been known as old in the 
eighth century is certainly proof of a very venerable 
age. 



Eiiu;iiiocriii^ Notes. 

The official returns of the commerce of France for 
the year 1900 show a decrease. They amount to 
4,408,530,000 francs, as compared with 4,518,308,000 
francs for 1899. The exports for 1900 also decrease, 
being only 4,078,032,000 francs, as against 4,152,635,000 
francs in 1899. 

Hereafter the Baltimore & Ohio Railroad will not 
engage engineers weighing 200 pjunds or over, al- 
though those now in the employ of the company will 
not be dismissed for this cause. The reason for the 
rule is said to be the narrowing of the space for the 
engineer caused by the extension of the boiler through 
the cab of the newer types of engine, and large en- 
gineers might not be able to move rapidly enough in 
emergencies. 

Out-of-date Parrott and other old-style army and 
navy guns are destroyed daily near Reading, Pa. The 
guns weigh from thirteen to twenty-five tons. The 
work is accomplished at Fox Hill, in Warwick Town- 
ship, Chester County. Six men are employed in the 
log forts in the ravine. They make about 350 blasts 
a day, and tons of dynamite are used each month. 
The heavy timber forts are 24 feet square, and the 
sides are heaped high with earth. The guns are rolled 
into the forts from the flat cars and are drilled by 
steam power. The dynamite cartridges in the guns are 
discharged by electricity. The forts prevent the pieces 
from being hurled into the air. 

A new firearm is being introduced into the German 
army. It is of rather a complicated design, but it is 
claimed to be a perfect weapon regarding its firing 
capabilities. The barrel has been made more sub- 
stantial than that of the Mauser, while the soldier's 
hand is protected from the heat of rapid firing. The 
magazine is loaded from a charger, instead of the 
clip, the advantage of which innovation is that it can 
be loaded with great rapidity either from the right or 
left. Automatic elevating in connection with the sight- 
ing is also provided. The only drawback to the 
weapon is the delicacy of its construction, which will 
render the arm liable to derangement with rough 
usage. 

Prof. Gustavo Bischof, of the Glasgow University, 
has invented a new process for the manufacture of 
white lead. His plan is the conversion of metallic lead 
into litharge, by means of water gas at a temperature 
of 300 deg. C, to suboxide. Suflicient water is then 
added to moisten this suboxide, which is converted into 
hydrate. This substance is then inserted into a gas- 
tight apparatus, and by means of carbonic and diluted 
acetic acid manufactured into white lead, tinder the 
old process white lead occupied from two to three 
months in its manufacture, but Prof. Bischof is enabled 
to make a purer article within less than forty-eight 
hours at a much cheaper price and with perfect safety 
to the employes. The naval and military departments 
have tested the product and have found it perfectly 
satisfactory. 

The United Kingdom continues to be the chief of 
the foreign patrons of the Carrara quarries. Accord- 
ing to the latest official returns, out of 161,259 tons 
exported 40,089 tons, or one-fourth the entire quantity, 
came to England. The United States may soon take 
the lead, for the quantity credited to them was 39,857 
tons. Italy required 43,909 tons. The quarries extend 
from Carrara to Massa and Versilia. Altogether there 
are 1,264, but 793 of them are not worked. The men em- 
ployed number 6,522 at Carrara, 1,100 at Massa, and 
2,533 at Versilia. The last year's products are re- 
turned as having the value of 9,808,520 Italian lire. 
It is often supposed there is great loss of life at the 
quarries, but during 1898 there were only 40 serious 
casualties among the workers, by which 7 quarry- 
men were killed and 33 were injured, of whom 3 were 
permanently deformed and the remainder recovered. 
Slight casualties numbered 729. 

The efficacy of the Lee-Enfield rifle, the small arm 
used in the British army, has been exemplified upon 
several occasions, while repeated experiments have 
been made to compare its characteristics with the 
Mauser arm. The latter rifle has generally been con- 
sidered to be the better firearm, both in carrying 
and quick firing capacity. Recent experiments con- 
ducted in India, however, disprove the latter state- 
ment. The Lee-Enfield rifle carries ten cartridges in 
its magazine, while the Mauser carries flve. The 
former arm, however, is generally employed as a single 
loader. The objects of these experiments were to 
determine respectively the time occupied in firing 20 
rounds when used as a single loader, and when util- 
ized with the magazine. In the first test the 20 rounds 
were discharged in 2 minutes 2yi seconds. When the 
magazine was brought into use the same number of 
rounds were discharged in 1. minute 26 seconds. With 
the Mauser rifle, however, I minute 53 seconds were 
occupied in discharging the same number of rounds, 
thus showing t.at a more rapid fire can be maintained 
by the Lee-Enfield arm. 
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Electrical Notes, 

Dr. Mayo G. Smith, who was associated with Morse 
in constructing the first telegraph line between Wash- 
ington and Baltimore, died on February 20. 

The steady growth in the number of direct-coupled 
generating sets has interfered seriously with manu- 
facturers of belting. 

No new single-wire telephone circuits will be allowed 
in Switzerland, and the companies must also convert 
their lines to metallic circuits and contribute toward 
the cost of moving the wires crossed by electric-power 
circuits. 

At the close of the year 1899 there were in Germany 
12,710 telephone offices, an increase of 1,214 during the 
year. The number of subscribers was 159,561, aiid 
574,000,000 conversations took place. The service em- 
ploys 6,724 persons. 

Special cars are provided for visitors in Washing- 
ton, by which they can obtain a general view of the 
many interesting things for which Washington is 
noted. Special cars run over the lines of the Wash- 
ington Traction and Electric Company's system. 

A large turbine installation is now being constructed 
on the Glommen River, in Norway. The falls are 
estimated to be of 16,000 and 10,000 effective horse 
power respectively. They are located about 25 miles 
from the capital, and the object of the undertaking is 
to supply Christiania and adjacent parts with elec- 
tricity for lighting and power. 

Rome will soon be connected with Paris by a tele- 
phone line. The work has been in progress for many 
months, and the Italian government has completed the 
installation of the wires on the Italiaii slope of the 
Alps. The French government is at work on the line 
on • its side, and it is thought that comnur ication 
between the two cities will be accomplished during the 
summer. 

The proprietors of the sole aluminium works in 
Great Britain propose to appeal for an extension of 
their Heroult patent. The reason for this decision is 
not quite apparent. The company enjoys a powerful 
monopoly, so far as Great Britain is concerned, and 
it is highly improbable that they will encounter any 
competition in the market, owing to their being firmly 
established. Such an appeal is a very costly process, 
and the only other motive for incurring such heavy 
expense is the fear of acute competition from America. 
During recent months large shipments of the American 
product have been dispatched to Great Britain by ar- 
rangement with the British Aluminium Company. 
When the patent has expired, the American firms will 
not be under any restrictions, and will therefore be 
able to enter the open market to the detriment of the 
English company. 

A photograph, which is said to be the largest in the 
world, was recently taken of the general office of Swift 
& Co., at the Union Stockyards, Chicago. This room 
has a floor area of 46,918 square feet, and here 700 
clerks are employed. A large number of flashlights had 
to be lighted simultaneously, so that electricity was 
used, says The Western Electrician. A storage battery 
with twenty cells was installed temporarily and con- 
nected to the temporary circuit in pairs, giving a 
pressure of four volts and a large current capacity. 
Three hundred charges of flashlight powder were ar- 
ranged around the room, and the fuses to ignite them 
were all connected in multiple to insure simultaneous 
ignition. A stage was built in one corner of the room 
for the large camera. The plate used was 4i/> by 8 feet 
in size. A heavy plate-glass plate was coated with 
emulsion for the purpose. In developing it, four men 
were required for its handling. 

Mr. W. Langdon, the superintendent of the electrical 
department of the Midland Railroad, of C-rc^t Britain, 
recently read a paper before the Institute of Electrical 
Engineers, upon the practicability of converting the 
trunk railroads from steam to electric traction, and 
the numerous benefits that would accrue from such a 
change. He contended that the utilization of electric 
traction for this purpose was perfectly feasible, and 
he was of opinion that the railroads could be worked 
much more economically by this means. He had ob- 
tained returns of the trains running over the main 
road of the Midland Railroad between London and 
Bedford, a distance of 50 miles, in order to ascertain 
the amount of current required to deal with it, and the 
cost of installing and maintaining the necessary gener- 
ating plant. From his deductions, he discovered that 
the capital outlay for the installation of the plant 
would amount to $2,350,000, and the annual expendi- 
ture would aggregate about $194,800. In comparison 
with the cost of working the same distance by steam 
traction, an economy of nearly two cents per train 
mile would be effected by the employment of elec- 
tricity. At the present time, owing to the high price 
of coal, the savin.s; would lie much greater. If all the 
railroads of tlie Uriiled Kingdom wei'e to adopt elec- 
tricity for the propulsion of their trains in place of 
steam, no less than 3,000,000 tons would be saved per 
annum. 



©1901 SCIENTIFIC AMERICAN, INC. 



152 



^tuntiiu %mmtm. 



March g, 1901. 



THE SLABY SYSTEM OP WAVE-SELECTIVE WIRE- 
LESS DUPLEX TELEGRAPHY. 

Hertz found that a spark is capable of exciting an 
electrical disturbance in a straight wire, which dis- 
turbance is propagated in waves through space with 
the velocity of light, and that these electrical waves 
were capable of exciting electrical disturbances in 
other electrical conductors which they encounter. 
Since the brilliant discovery of Hertz, physicists have 
succeeded in augmenting these effects. The elec- 
trical disturbances set up in a wire by a spark 
from an induction coil and transmitted ethereally 
to a second parallel wire through a distance of 
one meter are such that a spark 5 centimeters in 
length can be obtained from the second wire. In 
the dark both wires would glow with equal in- 
tensity. Hertz discovered that these phenomena 
could be explained by physical laws. To the elec- 
trician was assigned merely the task of intensify- 
ing the phenomena. 

The electrical phenomenon exhibited by the two 
parallel wires is oscillatory in character and is 
produced by an electrical tension alternating be- 
tween its positive and negative maximum value 
some five million times in a single second. These 
alternations are not equally distributed along 
the length of the wire. The electrical effect in- 
creases toward the free end of the wire. 

If a straight steel wire be screwed at one end 
in a threaded socket, and the free end vibrated, 
oscillations of a similar character will be produced. 
The amplitude of the waves is greatest at the free 
end. Exactly the same increase of amplitude occurs 
in the electrically excited wire. The transmission 
of the electrical disturbance by wave propagation can 
also be clearly explained by a mechanical analogue. 
If the steel wire be bent to form a right angle having 
equal legs, and if the angle be firmly clamped to 
a fixed object, the disturbances excited in one end of 
the wire will be transmitted to the other end. The 
fixed point is the node, and the more strongly excited 
portions of the wire are the crest of the wave. 

The motion set 

1. 



coherer is subjected this arrangement, according to 
Prof. Slaby, is radically wrong. No means are pro- 
vided for the utilization of the maximum tension to 
which the receiving wire is aU;o subjected. The fairly 
good results which have been obtained with this ar- 
rangement are due only to the fact that the length of 
the receiving wire is not exactly equal to one-quarter 
the wave-length and that the transmitter sends forth 
incidental waves besides the main waves, sO' that the 
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Vibration of a Steel Wire. 



up in the sec- 
ond leg can be 
further trans- 
mitted. If a 
steel wire of 
six times the 
length of the free leg be twice bent so as to form two 
right angles, then at 2 and at 4 a loop will be formed, 
and at 3 a node. Through the fixed node, 5, the mo- 
tion is transmitted to the vertical wire, b. Within a 
short time after a has been set in vibration b will 
begin to vibrate in unison. The transmission is ef- 
fected by so-called stationary waves in the connect- 
ing steel wire. The entire length, including a wave- 
crest and a wave-valley, comprises a wave-length. The 
length of the freely-vibrating wire must be one-quarter 
of a wave-length — that is the underlying law of trans- 
mission. Similar conditions prevail in 
the electric wire. The electrical vibra- 
tions set up in the vertical wire, a, by 
means of a spark at its lower end, form 
a vibratory crest at the upper end of 
the wire, the frequency of which de- 
pends upon the length of the wire. These 
vibrations are propagated in the ether 
with the velocity of light in the form 
of waves, the lengths of which are ex- 
actly four times those of the electrically 
vibrating wire. 

The second wire, 6, placed at any dis- 
tance from the first will be electrically 
oscillated by these waves, the oscillations 
being strongest if they correspond with 
the wave-frequency; that is, if the length 
of the wire be exactly one-quarter of 
the wave-length, and if the lower end 
be a node. Both conditions can always 
be attained; for the length can be varied 
at will, and the lower point can be made 
a node by connecting it with the earth. 

A spark could hardly be obtained by 
contact with a metallic object, as in the 
previous example; for the electrical ef- 
fect diminishes with the distance tra- 
versed. In order to detect this small 
electrical impulse, a coherer is employed, 
of the type used in most systems of wire- 
less telegraphy. Evidently the coherer 
should be connected with that portion 
of the wire at which the alternations are 
greatest. It has hitherto been the custom to suspend 
the wire and to secure the coherer to its lower end, 
the other pole of the coherer being connected with 
the earth. It has been proven experimentally that 
the capacity of the coherer is so great that the lower 
end of the receiving-wire may be regarded as a node 
for the electrical oscillations of the wire. But since 
the effect is dependent upon the tension to which the 



lower end of the receiving-wire may permit the forma- 
tion of minor tensions. 

Slaby has found that the receiving-wire must be 
grounded in order to form a node for the waves. At 
the free end of another wire of equal length connected 
at the node with the receiving-wire, a wave-crest will 
be formed of the same amplitude as that produced at 
the free point of the receiving-wire. The auxiliary wire 
can be wound on a bobbin, if it be so desired. By 
these means a degree of precision has been obtained 
which is remarkable. The new arrangement enables 
one to utilize as receiving-wires lightning-rods, flag- 
poles, and other iron uprights which are already 
grounded. 

It has hitherto not been possible so to synchronize 
two stations that they would transmit and receive 
messages without interference from the electrical 
waves sent forth by other stations. Marconi is said 
to have solved the problem; but the means which he 
employs have not as yet been published. 

If the length of the receiving-wire be exactly equal 
to one-fourth of the wave-length or to an uneven 
multiple of the wave-length, those waves for which 
the grounded point is not a node will not be received, 
but will be conducted into the earth. In other words, 
the electrical waves are sifted, and only those are 
received which are of the proper length. In this man- 
ner Slaby transmits and receives messages in secret. 

For those waves which are exactly four times as 
long as the receiving-wire, the ground-point is a node. 
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A COMPLETE APPARATUS SHOWING THE MULTIPLIER, INTERRUPTER, 
RECEIVER, AND MORSE TRANSMITTER. 



even though minimum tensions may occur here. If 
the auxiliary wire be exactly as long as the re- 
ceiving-wire, then all waves which have not the 
requisite length will pass through the node into 
the earth. But these waves can also be received 
and conducted to an auxiliary wire if the en- 
tire length of the receiving-wire (that is, the receiv- 
ing-wire plus the auxiliary-wire) be made equal to one- 



half the wave-length. The earth-point is then no 
longer a true node for these waves, but permits their 
passage without much diminishing their effect. All 
other waves, however, are rejected as it were. If, for 
example, it be desired to receive at a lightning-rod 40 
meters in height waves which are not 4 X 40 = 160 
meters in length, but rather 200 meters in length, 
then the entire length of the receiving-wire must be 
100 meters. In other words, we must add an auxiliary 
wire 40 meters in length t<n the lightning-rod. By 
this simple means it is possible to enable a station 
to receive waves of various lengths. It is necessary 
merely to provide a sufficient number of coils or 
bobbins of auxiliary wire and to set up receivers 
equal in number to those of the stations with which 
it is desired to communicate. For the filtering 
of the waves is so accurate that it is possible to re- 
ceive several messages from different directions 
and distances with a single receiving apparatus. 

In order to obtain greater accuracy and to in- 
crease the effect of the electrical waves, Slaby 
employs a simple apparatus consisting of a coil 
of wire of a size and winding dependent upon the 
wave-length. The coil has the property of reducing 
the velocity of an electrical impulse. But such a 
reduction of velocity results in considerably in- 
creasing the tension, for which reason Slaby calls 
this apparatus, for lack of a better name, a "multi- 
plier." This apparatus is not to be mistaken for 
a transformer; for it has no secondary winding. 
By an acoustic analogue the operation of this multi- 
plier can be explained. A tuning-fork set in vibra- 
tion by a blow is acoustically oscillated exactly as the 
receiving-wire is electrically oscillated when subjected 
to the influence of ethereal waves. But the tone pro- 
duced by the fork soon fades. This diminution of sound 
is due to the resistance which the fork must Over- 
come. But if the vibrating tuning-fork 
be placed upon a resonator, the tone 
becomes louder and lasts for a longer 
time. The property possessed by a 
resonator of sustaining acoustic vibra- 
tions and increasing their amplitude 
finds its counterpart in the power pos- 
sessed by the multiplier of intensify- 
ing and refining electrical oscillations. 
If a multiplier-coil be placed be- 
tween the auxiliary wire of the re- 
ceiving-wire and the coherer, great 
tensions will be obtained at the co- 
herer; for which reason the certainty 
of transmission is increased. The 
multiplier permits the passage only of those waves to 
which it is attuned, as it were; all other waves, if 
they should by any possibility pass the node, will be 
reflected by the coil. 

It now remains to be shown exactly how electric 
waves of definite length are produced at the transmit- 
ting station. Wireless telegraphy is essentially the 
electrical transmission of power. The transmit- 
ting apparatus which is capable of 
translating the largest possible amount 
of electrical energy into an oscillating 
form will evidently be the most suitable 
for the purpose. But to effect such a 
translation, not only a high tension, but 
also a large quantity of electricity is 
necessary. For this purpose a grounded 
transmitting loop (Fig. 2) instead of 
an insulated wire is used, which loop 
is provided with a condenser, K, to in- 
crease the quantity of electricity. The 
condenser used consists of Leyden jars. 
To charge these jars the entire circuit of 
the ribbon, including the earth, is em- 
ployed; to discharge the jars only the 
vertical conductor, K C, is utilized. To 
prevent the passage into the earth of 
electrical oscillations produced at the dis- 
charge, a coil, CD, is fitted to the con- 
ductor, which coil not being in unison 
with these electrical vibrations, prevents 
their escape. We have seen how such a 
coil can act as a barrier. Electrical waves 
are then sent forth by the first vertical 
wire and are not disturbed by any counter 
influence exerted by the second vertical 
conductor, D E. Electrical waves thus 
transmitted are proportionate in length 
to the length of the wire employed and 
to the size of the condenser. By employ- 
ing coils, C D, of various forms the length 
of the waves can be changed, such coils 
serving to vary the frequency of the oscillations. Each 
frequency corresponds with a certain wave-length. 

In a lecture Slaby succeeded in receiving messages 
from stations of 4 and 14 kilometers distance with a 
speed of 72 letters per minute. He likewise received 
messages simultaneously from the two stations. His sys- 
tem has proven so successful that it will be developed 
by the AUgemeine Blektricitats-Gesellschaft, of Bsrlin, 



The Slaby 
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Oermauy's Two Oreat Coal Reslons. 

BY H. L GLISSEL. 

Prof. Schulz, German Privy Councilor of Mines, and 
a recognized authority on European mining matters, 
has just given out some interesting figures on the 
coal deposits of the two great German mining dis- 
tricts. Prof. Schulz says that the Rhenish West- 
phalian mining region extends over an area of 60 
square miles. To a depth of 700 meters there are yet 
available amd exploitable 11,000,000,000 tons of bitu- 
minous coal; from that depth to 1,000 meters there 
remain 18,300,000,000 tons; and in the depth between 
1,000 and 1^500 meters, well accessible under present 
mining conditions, there are another 25,000,000,000 
tons, or, altogether to the last-named depth of 1,500 
meters, 54,300,000,000 tons. Prof. Schulz expresses the 
opinion that science wijl improve our present means 
to such a degree that in time it will be possible to 
safely carry on operations at a greater depth than 
1,500 meters, whereby another 75,000,000,000 tons of 
coal would be obtainable. Thus, the total quantity 
of coal still buried in the Rhenish Westphalian dis- 
trict amounts to 129,300,000,000 tons. Supposing the 
future annual output of the district should average 
100,000,000 tons — that is to say, about twice the pres- 
ent output — the coal deposits available down to a 
depth of 1,000 meters would still last for 293 years, 
and to 1,500 meters for 543 years. 

The second coal region, the Upper Silesian, is even 
larger. Here the carboniferous mountains reach a 
depth of 7,000 meters, on an area of 2,162 square 
miles, and the 114 workable layers have an average 
thickness of 170 meters. When calculating the quan- 
tity of coal workable to a depth of 1,000 meters, it 
must be taken into account that the carboniferous 
mountains generally are covered by younger layers 
about 200 meters in thickness, and that, when carrying 
on operations to a depth of 1,000 meters, about 33 1-3 
per cent has to be deducted for safety constructions, 
loss, etc. There would thus remain, according to Prof. 
Schulz's estimates, a quantity of 62,800,000,000 tons of 
workable coal down to 1,000 meters. During the 
period from 1748 to 1900 there have been extracted 
500,000,000 tons, thus leaving 62,300,000,000 tons to be 
mined. According to the Upper Silesian mining re- 
turns, the increase in the output from decade to 
decade has been 43.5 per cent. In 1899, when the 
deepest shaft was but 594 meters, the output amounted 
to 23,500,000 tons. Supposing that it reaches within 
50 years three times the present output, the deposits 
down to 1,000 meters would last for 890 years, and 
would probably not be exhausted until the year 2790. 
At a depth of 1,000 to 1,500 meters there are further 
available 101,550,000,000 tons, and from 1,500 to 2,000 
meters another- 140,800,000,000 tons, the mining of 
which would require 1,450 and 2,000 years respectively. 
But, even at that time, there would yet he immense 
quantities of coal available, as huge deposits extend 
over the mountains deeper than 2,000 meters. 



off slowly, leaving a skeleton mantle of metallic oxides, 
which preserves the exact shape and detail of every 
cotton fiber. The soft oxides are then hardened in a 
Bunsen flame. A stronger mantle is made upon lace- 
making machinery. — The Keystone. 

»«■>»■ 

AUTOMATIC OBE UNLOASEB, 

BY W. FRANK M'CLURE. 

Three great automatic iron ore unloaders, the first 
of their kind in the world, will be in operation upon 
the docks of the Carnegie Company at Conneaut, Ohio, 
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How tlie Welshacli Jflantle is jnade. 

The "mantle" of the Welsbach light is an ash con- 
sisting mainly of the oxides of certain rare metals — 
lanthanum, yttrium, 

zirconium, etc., which 
are rendered incandes- 
cent by heating to a 
high temperature. A 
six-cord cotton thread 
is woven on a knitting 
machine into a tube of 
knitted fabric of a 
rather open mesh. This 
web has the grease and 
dirt thoroughly washed 
out of it, is dried and 
is cut into lengths 
double that required for 
a single mantle. It is 
then saturated in a so- 
lution containing the 
requisite oxides, wrung 
out, stretched over 
spools and dried. Next, 
the double-length pieces 
are cut into two, the 
top of each piece is 
doubled back and sewed 
with a platinum wire, 
which draws the top in 
and provides a means 
of supporting the man- 
tle, when finished, from 
the wire holder. After 
stretching the mantle 
over a form, smooth- 
ing it down and fasten- 
ing the platinum wire 
to the wire mantle 
holder, the mantle is 
burned out by touching 
a Bunsen burner to the 
top. The cotton burns 



THE SCOOP GATHERING UP ITS LOAD. 

Harbor the coming season. The complete success of 
these machines will mean their general adoption along 
the Great Lakes, and, incidentally, the realization of 
the fondest hopes of many of the big dock companies. 
Their use at all the ports will revolutionize the ore- 
handling industry. 

For years pessimists have prophesied that a success- 
ful automatic iron ore unloader was an impossibility. 
Futile attempts to build such a machine have been 
made from time to time in the pas'; decade. The an- 
nouncement, therefore, that Andrew Carnegie was to 
build an automatic ore unloader at a cost of $100,000 
occasioned no little interest. 

On completing the first machine some time ago it 



was found necessary to rebuild it. Additional bear- 
ings in particular were found to be needed. Each test 
of the machine has been more satisfactory than the 
former one, and when last year the Carnegie Company 
ordered two more machines of the same pattern com- 
pleted for this season's business, at a cost of $100,- 
000 each, it was apparent that the steel king feltsure 
of their success. The three machines have now been 
completed. The accompanying photograph shows 
them, side by side, each in operation but in different 
positions. 

The total weight of the first machine was found to be 
400 tons and its height 55 feet. The all-important part 
of the machine is the bucket, which grasps ten tons 
at a single lift, or ten times that lifted by the largest 
ore bucket previously used. This great bucket is at- 
tached to a revolving pending leg, which in turn swings 
from a long and gigantic arm. This arm is carried 
forward and back upon a track, to a point above the 
vessel when the bucket is to be filled and to a point 
above the car when the bucket is to be dumped. 

The bucket is first lowered part way into the vessel's 
hold. Next the scoop is opened and then lowered until 
it strikes the ore cargo and sinks deep into it. When 
open, the bucket has a spread of nineteen feet. The 
scoop is closed upon the ore by hydraulic power. It is 
then ready to be raised and conveyed to a point over the 
car into which the ore is to be dropped. Where the ore 
is to be placed on the stock piles, it is dropped into a 
trolley car which will convey it. 

The automatic ore unloader is expected to take out 
from 90 to 95 per cent of the ore in a vessel. The 
bucket when below the hatch of a vessel can be swung 
around lengthwise, in which case it reaches about nine 
feet from the edge of the hatch in either direction. 
The small amount of ore which cannot be reached by 
the scoop is shoveled by hand to a point within its 
grasp. 

In the accompanying photograph showing three ma- 
chines, the big scoop or bucket of the machine in 
the distance is below the hatch of the vessel, reaching 
into the ore. The scoop of the next machine is raised 
to a point above the vessel, and the view nearest the 
reader shows the scoop after it has been conveyed and 
the contents dumped into a railroad car. 

Four machines, side by side, can be used in the aver- 
age vessel at one time. Each machine is expected to 
remove 300 tons of ore per hour when fully perfected. 
Four machines, thus unloading 1,200 tons per hour, 
would empty the largest vessel on the lakes in a com- 
paratively short time. The largest cargo of ore hauled 
last year on the Great Lakes aggregated 7,446 gross 
tons. If such rapid handling of iron ore can be se- 
cured, the work of many men will be saved. One of the 
ore unloaders can be operated by six men. Three of 
this number remain in the vessel to shovel ore within 
the reach of the scoop. Three operate the machine. 
With four machines working in a vessel twenty-four 
men would thus do the work which usually requires 
100 men. 

As yet no attempts have been made to establish 
speed records. Otherwise the tests are reported to be 

very encouraging. 
George H. Hulett, a me- 
chanical engineer o f 
Akron, Ohio, is the in- 
ventor. 




POW£fi£'UL AUIOUAIIC OBE UNLOADEB IN USE, SHOWING DIEEEBENX f OSIIIONS OE THE MAIN ABM 

AND SUCK£X. 



Tlie Sunflower. 

Dr. Harvey W. Wiley, 
Chief of the Division of 
Chemistry, United 
States Department of 
Agriculture, in a spe- 
cial report shows that 
the sunflower can be 
grown successfully over 
large areas in the 
United States; that it 
is a crop which makes 
a considerable drain on 
the elements of soil fer- 
tilizers; that one of the 
most valuable cor^s'titu- 
ents of the plant is the 
oil, which exists in 
large quantities in the 
seeds; that the eco- 
nomic production of the 
sunflowers is now con- 
flned almost exclusively 
to Russia, where it is 
an agricultural indus- 
try of considerable im- 
portance; that in the 
United States It Is 
grown as an ornament 
and for the production 
of seeds, which are used 
chiefly for poultry and 
bird feeding and for 
condimental and medic- 
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inal properties with farm animals; that the oil of tlie 
sunflower seed is not produced commercially in the 
United States; and that in the cultivation ot the sun- 
flower the methods pursued for growing Indian corn 
are to be followed, and the plant is capable of cultiva- 
tion over almost as wide an area as Indian corn. 



A PAIL FOR LIVE BAIT. 

Every flsherman knows how difRcult it is to keep 
minnows alive. If the fish are kept in a pail, the 
water must be constantly changed to furnish a new 
supply of oxygen. The difficulty thus presented of 




A. NOVEL LIVE-BAII PAIL. 

feeding sufBcient oxygen to enable the. fish to live not 
only for hours, but for days, has been very ingeniously 
overcome in an invention for which Mr. Cassius M. 
Fisk, of Napoleon, Ohio, has taken out a patent. 

Mr. risk's invention is a pail which is provided 
with an air-chamber in its bottom and with a hand- 
pump secured to the side. The lower end of the pump- 
cylinder communicates with the air-chamber by means 
of a pipe; and the air-chamber communicates with 
the body of the pail by means ot a flexible pipe. The 
pail having been fllled with water and the minnows 
placed therein, the hand-pump is operated to fill the 
air-chamber with compressed air. Such is the pres- 
sure that the air is spontaneously supplied to the 
fish in the water through the flexible pipe. It is ne- 
cessary to pump fresh air into the chamber only at very 
long intervals; for the construction of the flexible pipe 
is such that the air is very gradually discharged. 

The inventor assures us that he has subjected his 
device to most severe tests. Forty fish, among them 
minnows so delicate that they cannot ordinarily be 
kept alive for more than ten hours, were placed in 
the pail and supplied with air in the manner described. 
So efficient was the apparatus that after twelve days 
the fish were all alive, although the water had not 
been changed during the interval and had become very 
foul. When the supply of air was at that time cut off, 
the fish came gasping for oxygen to the surface. The 
same minnows could not be kept alive in the same 
amount of fresh water for more than fourteen or fifteen 
hours. 



IN^'W 4'oiii i»oii iKE.tii of C*balf. 

M. Ducru has recently presented to the Academic des 
Sciences the results of a serios of experiments in which 
he has formed s'?veral new compounds of cobalt. If to 
a solution of cobalt containing ammoniacal salts and a 
sufficient proportion of free ammonia is added arsenic 
acid or a soluble arseniate, a gelatinous precipitate, 
very voluminous, is seen to form, its color being moi'o 
or less violet. At the ordinary temperature these pre- 
cipitates are not modified, but if the flask containing 
the liquid and precipitate is kept near the boiling poinr, 
in a water bath, the precipitate is slowly modified; it 
contracts and is transformed into another of a rather 
dark red which microscopic examination shows to be 
entirely crystallized. The duration of the experiment 
is variable; with concentrated solutions in the proper 
proportion it may take but a few minutes, but with 
weak solutions as long as 100 to 150 hours are re- 
quired. The crystalline compounds thus ob- 
tained are cobaltous salts; under the mi- 
croscope they are seen as needles grouped 
in clusters, and sometimes in rhomboidal 
plates. They have a marked action upon polarized 
light, and belong to the clinorhombic system. They 
are insoluble in water and weak ammoniacal solu- 
tions, but easily soluble in the mineral acids. At the 
ordinary temperature they lose ammonia, but very 
slowly. These compounds, which M. Ducru has thus 
obtained for the first time, are ammoniacal arseniates 
of cobalt, but their composition varies. While the pro- 
portion of cobalt and arsenic is practically the same 
for all these products, that of the ammonium may 



+ 3 NH3 4- 5 H, O, 
tained by M. 
the action of 
ot cobalt in 



vary from zero to 8.6 per cent. It is not the propor- 
tion of ammoniacal salts in the solution, but th'^ 
amount of free ammonia which determines the pro- 
portion. The superior limit is reached when the liquor 
contains 350 per 1,000 of ammonia (20 per cent 
strength) or 69 parts by which of NH;,. The salt ob- 
tained under these conditions is a tri-ammoniac ar- 
seniate of cobalt, having the formula (As Oj), Coj 

which approaches the zinc salts ob- 

Bette. On the other hand, 

this salt upon the salts 

presence of ammonium salts 
(without free pmmonia) gives a pale rose salt, 
crystallized in fine needles, in cotton-like clusters. 
This salt contains no ammonium, and its composition 
(As Of)-. CO;, + SH; O, is that of natural erytlirine; the 
crystalline form and grouping p.re the same. M. Du- 
cru has isolated two of these salts which lie between 
erythrine and the first mentioned compound; the 
mono-ammoniac salt (As O,), CO;, + NH, + 7H3O ii; 
formed when the solution contains 15 per 1,000 of free 
ammonia, while the di-ammoniac salt (As Oj), Co., f 
2NH;, + 6H.0 is obtained at a concentration of 60 per 
1,000. The four salts thus obtained appear to be dis- 
tinct compounds and not mixtures. The experimenter 
intends to describe a similar series of nickel salts and 
also a new method ot analysis for arsenic which is 
based upon these experiments. 



A VALVE MOTION FOE SMALL HIGH-PRESSURE 
PUMPS. 

The use ot high pressures with pumps of small di- 
mensions presents difficulties, as the valves are liable 
to be kept open by the pressure. To overcome this 
drawback, Adolph Richter, 1138 First Avenue, Manhat- 
tan, New York city, employs a special device for press- 
ing the valves firmly against their seats during the 
time they should remain stationary, the valves being 
released shortly before they are to be shifted. 

The valves are turned by means of the levers shown 
at the end of the elevation, each lever being connected 
with one suction valve and one delivery valve by links 
and crank arms. These levers are struck periodically 
by an arm on the front end ot a shaft which is jour- 
naled in a slide moving together with the pump pi-ston 
and provided with a pinion rolling on a stationary 
rack. This same shaft carries at its rear end another 







SIDE ELEVATION OF THE VALVE-GEAR. 

arm which at the end of each stroke operates a set of 
toggle levers connected with spring arms exerting an 
axial pressure on the valves when the toggle levers 
are in line with each other. The parts are so timed 
in operation that the axial pressure on the valves is 
relieved before they are turned, and after they have 




PERSPECTIVE VIEW OF A ROUGH MODEL OF THE 
VALVE GEAR. 

been turned they are pressed against their seats tight- 
ly, thus allowing high pressures to be obtained without 
danger of leakage. 



TUe Bresha Prize. 

The Academic Royale des Sciences de Turin an- 
nounces that a Prix Bressa ot 9,600 francs ($1,920) is 
open to competition among investigators and inventors 
of all nationalities. The prize will be awarded to the 
person who, in the opinion of the Academy, made the 
most brilliant or useful discovery in the four years 
1897-1900, or who produced the most celebrated work 
in pure or applied science. Works intended for con- 
sideration in connection with the prize must be sent 
to the president of the Academy before the end of next 
year. The contest will close December 31, 1902. The 
right is reserved to award the prize to an investigator 
whose work is considered to be the most worthy of the 
honor, even though he does not submit an account of it. 



A NEW BOOK OR COPY HOLDER FOR TYPEWRITERS. 

The difficulty of holding books, loose sheets, or docu- 
ments used by public speakers, copyists, and typewrit- 
ers is overcome by means of a holder recently patented 
by Burgess T. Montgomery, of 752 Ninth Street, Wash- 
ington, S. E., D. C. 

The device comprises a rotary pedestal which car- 




THE MONTGOMERY COPY-HOLDER. 

ries parallel supporting-rods. On these rods the book- 
holder is slidably mounted. In order to hold the book 
open (particularly a thick book), two spreaders are 
employed, one for the bottom, one for the top, of the 
page. One spreader is mounted on the book-holder, 
and the other on the parallel supporting-rods abov-e the 
holder. The essential feature of each spreader is an 
axial rod passing through a bearing in a line at right 
angles to the plane ot the book-holder, the rod having 
two bearing-arms offset to the same side of the axial 
center, so that when rotated about the center the arms 
will both pass off the book to allow the page to be 
turned. The axial rod of each spreader is longitu- 
dinally adjustable to accommodate books ot different 
thicknesses. 

Pivoted leaves or wings at the bottom of the holder 
form extensions for books of various sizes and thick- 
nesses. 

Another feature ot the invention which deserves to 
be mentioned is a line-spacer or indicator pivotally 
mounted on a side-rod between two friction-clamps. 

From the two parallel supporting-rods extending up- 
wardly from the base an arm extends outwardly, 
which carries an electric incandescent lamp, so that 
the copy can be illuminated, if it be so desired. 

The holder has every motion that can be demanded 
by the copyist or reader, and is provided with means 
for receiving all kinds of copy, thick or thin, long or 
short. 



Tike Current Siippleineiit. 

The current Si'im-lement. No. 1314, is commenced by 
a most interesting article on the maple sugar industry, 
accompanied by engravings showing the tapping of 
trees and the boiling of sirup. "Dock Equipment for 
the Rapid Handling of Coal and Ore on the Great Amer- 
ican Lakes" is the continuation of an important article. 
"Some Links Between Natural History and Medicine" 
is by J. Arthur Thomson. "Progress of Agriculture in 
the United States" is by George K. Holmes. "A Model 
System of Water Works" is by F. O. Jones, and is ac- 
companied by working drawings. The usual trade sug- 
gestions from the United States Consuls and Trade 
Notes and Receipts are published. 
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RECENTLY PATENTED INVENTIONS. 
VeliUlt's au«i Tlicir Appliances, 

BICYCLE-SUPPORT. — JAMES- Neubigging, 
James Eastox, and James Bell, Victoria, 
B. C. Canada. The bicycle-support consists 
of a head clamped to ihe lower brace of the 
bicycle-frame, to which head legs are loosely 
pivoted so as to be capable of spreading. The 
legs are provided with extension-arms at their 
fulcrum ends. A transverse locking member 
connects the extension-arms ; and a retaining 
device holds the legs. In using the support, the 
legs are allowed to swing forward and are 
then tirmly engaged with the ground by draw- 
ing the bicycle slightly backward. To disen- 
gage the legs, the bi<-ycle is pushed ahead and 
the legs swung roarwardly and upwardly into 
engagement with the retaining device. 

I'LATFOKil-WAGON. — Timothy B. Bene- 
i>iOT, La Grange, Mich. This platform farm- 
wagon is made much lower than the ordinary 
platform-wagon of the same height of wheels, 
whereby a load can be conveniently and quick- 
ly placed upon the platform. The vehicle is 
light, yet strong. Ordinary axles, bolster- 
blocks, bolster-hounds, reach, and sway-bar are 
dispensed with. The weight of the vehicle is 
equally distributed at the corners, and is 
equally supported at the wheels, which are 
beneath the corner portions of the platform. 
Each wheel is provided with a separate axle. 
Between the front axles a coupling is mounted. 
The tongue or pole permits the vehicle to be 
turned short with safety, and can be freely 
moved from side to side or up and down. 

BICYCLIvFUAME MEMBER.— Jajies H. 
ScLLivAN, Cairo, Egypt. This invention pro- 
vides an improvement in forks for bicycles. 
Tubular lower members and tubular upper 
members comprise the fork. The upper mem- 
bers are semi-cylindrical. A clamping-crown 
or block engages the members at the lower 
side, and has collars at its ends to embrace 
the lower members of the forks. A sleeve en- 
gages the members at the bend, and has por- 
tions extended through the collars and then 
turned outward. A latch turns outwardly. 
By the methods of fastening the members in 
the device as described, no brazing or soldering 
is necessary. 

Mccliaiiical Devices. 

AIRSlllI'. — AuiSTAUCHi.'s h\ IIubuard, 
Simmler, Cal. The airship has an air-plane 
adapted to transverse pivots at each end of the 
ship, each pivot being located at the edge 
nearest the center of the ship. Between the 
air-planes is a mast over which a rope ex- 
tends attached to the outer end edges of both 
air-planes and then extending beneath the air- 
planes within the body of the ship. The 
planes are swung positively and their angular 
directions are maintained by means of drums 
to which the ends of the rope are attached. 
The air-planes control the vertical position of 
the ship. When it is desired to elevate the 
ship, the air-planes will be thrown into such 
a position that their foi'ward edges are higher 
than their rear edges. When it is desired to 
descend, the air-planes will be oppositely ad- 
justed. 

SCUTTLE-LIFTEIt. — GEOittii-: Bickelhaui'T, 
Manhattan, New York city. The object of this 
invention is to provide a scuttle-lifter which 
can be easily opened or closed and automatic- 
ally and securely locked in closed position. A 
lever has sliding connection at one end of a 
guideway on the skylight or scuttle. When a 
swinging motion is given to the lever a corre- 
sponding movement is given to the scuttle. A 
catch is carried by the lever to engage the 
guideway and to hold the scuttle in the posi- 
tion to which it has been raised. A latch 
locks the closed scuttle to its frame, with 
which latch the catch is operatively connected. 
A rope operates the latches to unlock the scut- 
tle before it is opened by the lever. 

WIIEELWBIGUT'S lill'LEMENT. ^ Mich- 
ael M. May. Kulo, Neb. This invention is a 
novel machine for holding vehicle-wheels dur- 
ing the application of the tire, for permitting 
the wheels to be submerged in a tank immedi- 
ately after the tire is placed in position, so 
as to cool the tire and shrink it on the felly. 
The machine is also useful for truing wheels 
and to prevent the dishing of wheels during 
the application of the tire. 

CENTIIIEUGAL MACHINE.— Andreas Frei- 
TAU, Amsterdam, Netherlands. Centrifugal 
separators are usually driven by belt and pul- 
ley. Water turbines and electric motors, how- 
ever, have been applied directly to the separat- 
or shafts, thereby enabling the separators to be 
arranged in groups. With the driving belt, it 
is evident the machines must be arranged in 
rows. But the driving of centrifugal separa- 
tors by electricity or by turbines is not readily 
applicable to existing machines, as in most 
cases the cost is considerable. The present in- 
vention attains the end by constructing the 
rotary bowl with buckets into which stationary 
nozzles discharge water. A trough receives the 
water ; and a pump removes the water from 
the trough and discharges it again through the 
nozzles. 

SELF-T.OCKING PULLEY-BLOCK.— Joseph 
O. Walton, 211 East Forsyth Street, Jackson- 
ville, Fla. Mr. Walton has endeavored to se- 
cure the advantages of a rolling surface above 
a cramping pulley by which the rope is freely 
fed into the cramping groove, and also the ad- 
vantages of a stationary binding surface to se- 
cure a positive lock. To this end his invention 
consists in combining with the cramping pulley 
a binding surface which rotates through the 
(irst part of the cramping action to allow the 



rope to be freely fed into the cramping groove 
and which locks and becomes stationary at the 
last part of the cramping movement so as to 
form a positive lock, thus securing the advan- 
tages of both forms of the device without the 
disadvantages of either. 



Miscellaneous luveutiouH. 

CROSS-HEAD FOR MINE-SHAFTS.— John 
T. Semmens, Bald Mountain, Colo. The cross- 
head is arranged automatically to be locked, 
during its ascent or descent in its guideways 
to the hoisting cable, and to be automatically 
unlocked when its lowermost position has been 
reached so that the hoisting cable and its 
bucket may descend further into the mine- 
shaft. 

FOLDING-CHAIR.— Adam Collignon. West- 
wood, N. J. The chair is a steamer-chair, each 
side bar of which has a longitudinal slot and 
one or more recesses in the lower wall of tbe 
slots. A back has downwardly extended mem- 
bers provided with pins passed through the 
slots in the side bars. The pins have heads to 
engage the outer side of the side bars to pre- 
vent their spreading. Legs are pivoted to the 
forward portions of the side bar. Stops limit 
the rearward movement of these legs ; and 
arms are pivotally connected with the forward 
legs and with the back of the chair. By means 
of the recesses and pins the back of the chair 
is tirmly held in its adjusted position. In fold- 
ing the chair the front legs are carried up and 
back, whereupon the arms fall down almost 
parallel with the seat frame. 

TRACER. — Henky M. Fnkight. Manhattan. 
New York city. The primary purpose of the 
invention is to provide a means for folding and 
closing the tracer-wheel so that the entire de- 
vice may be carried in the pocket without dan- 
ger of tearing the cloth. The tracer-wheel is 
journaled in one end of a shank ; and at oppo- 
site sides of the shank, plates are hinged. 
These plates are arranged to form a handle 
and to inclose the shank and tracer-wheel be- 
tween them. 

MAIL AND PACKAGE DRAWER. -Paul P. 
I. Fyfe, Concord, N. C. The drawer is con- 
structed in two sections adapted to slide one 
within the other. For the sections of the 
drawer a casing is provided, which is so locat- 
ed that parcels can be placed in a section of 
the drawer outside of the building and removed 
at the inside of the building. The drawer has 
an outside combination lock connecting the 
two sections with the casing. If one not 
familiar with the combination attempts to 
open the drawer an alarm will be sounded. 

EGG-TESTER. — Charles S. Jewell, Rah- 
way. N. J. The egg-tester comprises a casin:^ 
having openings in its opposite side walls, 
and a runway extending between the openings. 
Through these openings the light of a lamp 
passes. The runway is inclined downward 
from its inlet to its outlet end, so that the 
eggs roll in the runway. As the egg passes 
along the runway it is viewed through one of 
the openings formed in the end of the casing. 
It is well known that a good egg is translucent 
when held to the light ; that a bad egg is 
opaque. 

SACK - HOLDER. — Frederick D. Bla.v- 
CHARD, Lewiston, Minn. By means of this im- 
proved construction, the holder automatically 
adjusts itself to the length of the sack. E'or 
this reason the sack can be entirely filled, thus 
avoiding retilling. The holder will support a 
sack which has no hem. But little space is 
required for the device. The filling of bags 
is greatly facilitated. 

CURTAIN-POLE RING.— John Kroder, 270 
Canal Street, New York city. The curtain-pole 
ring is split and has a hub to engage the ends. 
Integral retaining ends shaped as frustums 
of cones are carried on the ends. The hub has 
its ends tapered outwardly. The walls of 
these ends are contracted and reduced upon 
the ends of the split ring so as tightly to 
embrace the retaining heads and thereby pre- 
vent the split ring from opening. The ends of 
the split ring are held in position in the hub 
without the use of solder or other similar fas- 
tening means. 

BICYCLE - BRUSH. — Pemberton Dudley. 
Philadelphia, Pa. In a baseboard, rollers are 
mounted which receive the bicycle-wheel. In 
the bottom and side walls of this baseboard, 
brushes are so mounted that they engage the 
tread and sides of the tire. Upon rotating 
the wheel the brushes clean the tire. 



Oesis'us. 

BRACKET. — WiLLiAJi M. Schrader, Bucy- 
rus. Ohio. The bracket supports a turpentine 
vessel beneath a hen roost in such a manner 
that parasitical insects must pass into the tur- 
pentine before they can reach the hens, and 
are, therefore, exterminated. 

HALTER RING. — Jan Rirgkl, Dawson. 
N. D. The leading feature of this design con- 
sists of a straight member at one side, oppo- 
site which are converr^ing straij^ht members. 
Between these members are opposite inwardly 
curved members. 

HARNESS HANGER HOOK.— John Staijg, 
Paterson, N. J., and Aiethur II. Si'ear. Man- 
hattan, New York city. The hook •onsists of 
an elongated body portion having tongues at 
the ends inclined in opposite directions. The 
hook is to be used in fire-engine houses, and 
by reason of its peculiar construction the har- 
ness can be immediately dropped on the horses. 

Note. — Conies of any of these patents will 
be furnished by ilunn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the inventiou, and date of this paper. 



Business and Personal li)m$. 

READ THIS COLUMN CAREFULLY^— Y^ou 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture 'these goods write us at once ii nd we will 
send your name and address to the party desiring 
the information. lu every case it i» neces- 
mavy to ifive tlie iiiiiiiber of tlte inquiry. 
ITiriNN & CO, 



Marine Iron Works. Chicatio. Catalogue free. 

Inquiry No, Oy.— For manufacturers of ice-makiiif^ 
machinery. 

Catalogue of ice-making machinery of the lutest pat 
tern can be had from the York Mfg. Co., York, Pa. 

Tiimniry No. 98.— For manufacturers of laundry 
machinal y. 

Up-to-date laundry machinery manufactured by the 
Troy Laundry Machinery Co., Ltd., 2;xS Broadway, New 
Yorit. 

Inqiiii-y No. 9f). — For manufacturers of wire crimp- 
iuj: ruils. 
" I,', s." Metal Polish. Indianapolis. Samples free. 

Inqiiii-y No. lOO.— For channel iron or steel suir- 
ablu lor rails of it ou fencing', VA i'^Gh by ^ inch, weigh- 
uitf about \i4 pounds per lineal too.. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 1 0| .—For machinery for manufactur- 

in;- siiovels anti spades. 

\ Jinkee Notions. Waterbury Button Co.. Waterb'y, Ct. 

Inquiry No. 1 0'2.— For the address of the *' Strow- 
yer Automatic Telephone ExchanKe. 

For bridge erecting engines, J. S. Mundy, Newark, N.J. 

Imiuiry IVo. 103,— For deflated toy, rubber, gas 
balloons. 

Everlasting monuments of white bronze made by the 
Philadelphia White Bronze Monument Co., Philadel- 
phia, Pa. 

Inquiry N", 1 04.— For the manufacturer of the 
" Pennsylvania " high-wbeel lawn mower. 

Gear Cutting of every description accurately done. 
The Garvin ilachine Co., Spring and Varick 8ts., N. Y. 

Inquiry No. 105.— For manufacturers of chemical 
fire engines. 

Ten days' trial given on J)aus' Tip Top Duplicator- 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquii'y No. lOO.— For automatic numbering ma- 
chines with six wheels. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Cariiage Co., St. Louis, Mo. 

Inqiiiry No, 107.— For manufacturers of twisted 
wire goods. 

A fine line of coffee mills manufactured by Logan & 
Strobridge Iron Company, New IJrighton, I'a. 

Inquiry No. lO^i.— For typewriter adding ma- 
chines. 

Palmer Brothers, Mianus, Conn. Gasoline engine 
catalogue on request. 

Inquiry No. lOfS. — h'or friction clutches, prefer- 
ably a rnii cluti h. 

Volney W. Mason &. Co., friction pulleys, clutches and 
elevators, Providence, R. I. Catalogue on request. 

Inquiry No. 110.— For machinery for mixing and 
filling cans of baking powder. 

The celebrated " Ht)rnsOy-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigeratnig Ma- 
chine Company. Foot of East. ISSth Street, New York. 

Inquiry No. 111.— For machinery fur making 
medicinal tablets by compression. 

The best book for electricians and begnniers in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers. 301 Broadway, N. Y. 

Inquiry No. 11'^. — For devices to cut up French 
fried potatoes. 

For woodworking machinery of all kinds, The Fay & 
Egan t onipany, Cincinnati, O. 

Inquiry Wo. 1 1 ,'t.— For manufacturers or patentees 
of Inula rubber substitutes. 

Send for catalogue of candle-making machinery. 
Homan & Co., Cincinnati, Ohio. 

Inquiry No. 1 14,— For complete saw-mill outfits. 

Saw-mill machinery and outfits manufactured by the 
Lane Mfg. Co., Montpelier, Vt. 

Inquiry No. Ili>.— For seamless steel tubing J^ to 
5-16 inch bore. 

Turbine Water Wheel catalogues on application to 
Christiana Machine Co., Christiana, Pa. 

Inquiry No. 1 1 C— For a buttonhole moistener and 
opener, preferably Miller Bros. 

Wanted— Revolutionary Documents, Autograph liCt 
lers. Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines. Correspondence Soli- 
cited. Address C. A, M, Box 773, New Y'^ork. 

Inquiry N'». 117.- t'or manufacturers willing to 
make wire novelties on order. 

Machinery for twisting wire into all shapes and forms 
manufactured by lilake & Johnson, P. O. Box 7, Water- 
bury, Conn, 

Inquii'y No. 1 IS. — For bandies for rubber stamps. 

Rushton Boats and Canoes. Morris Canoes. The H. 
& D. Folsom Arms Co.. Bii Broadway, N. Y. 

Inquiry No. 1 1 Jl.— Formeteorological inst, t-'nents. 

Building plot 41 feet wide for sale; on Greene Street; 
old buildings; suitable for improvement. E. A. Cruik- 
shank & Co., 143 Broadway, N. Y. 

Inquiry \o. 1*20.— For foot or hand power emery 
grinder with attachment for sharpening lawn mower 
knives, or such an attachment for an ordinary grinder. 

Wanted. Pan Am. Exposition Paten.: Novelties suit- 
able for souvenirs. Address J. M. B., 330 B'way, N. Y. 

Iiiqnii'v No. l^Jl ,— For centrifugal gold-separating 
machinery. 

Finest qualify steam automobiles made in the world. 
Write Rochester Cycle Mfg. Co. Rochester, N. Y. 

Inquiry No. l*2'i.— For machinery for making ex- 
celsior. 

Inquiry No. 1 '.23. — For manufacturers of small 
iron chain. 

Shipping, weighing, dredging, quarrying and rafting 
chains made by the J. B. Carr Co., Troy, N. Y. 

Inquiry No. 134.— For machinery for powder mills. 

Inquiry N". 1 '3.%.— Nor an automobile lawn mower 
(gast)line preferred) with detachable roller. 

Inquiry No. 126.— l''or manufacturers of cigarette 
cardboard boxes. 

The Rochester Folding Box Co., Rochester, N. Y., 
make the daintiest designs in cardboard boxes of all 
kinds. 

Inquiry No, 1'27.— For manufacturers of merry go- 
rounds. 

Gillie Eniiine & Machine Co., Tonawanda, N. Y., 
steam riding galleries and whirling panoramas. Cata- 
logues on request. 

Inquiry No. I'JS.— Fcir flexible steel ladder suit- 
able for portable fire-escapes. 



Inquiry No, l'2fl,— For machinery for making fire- 
works. 

Inquiry No. 1 30.— For electrically operated toois 
for lettering, carving and surfacing on granite or other 
stones. 

Inquiry \o, 13i.— For machinery for the manu- 
facture of brooms. 

Inquiry No. 1 32.— For electrical, air beer pumps. 

In<init'y N'». 133.— For hand dynamos fur experi- 
mental purposes. 

Inquiry No. 1 34.— For manufacturers of leather 
link, for link and pin type of the flexible leather-link 
coupling. 

Inquiry No. 135.— For machinery to manufacture 
fine emery cloth. 

Inquiry No. 13<».— For miniature arc lamps for 
alternating current with about J^-inch carbon. 

Inquiry No. 137. — For manufacturers of alumin- 
ium boxes. 

In<iuiry No, 13S.— For manufacturersof tf^leplione 
parts and appliances. 

Simplex Interior Telephone Co.. 4;il Main Street, Cin- 
cinnati, O., manufacturers of telephone party and ac- 
cessories. 

Inquiry No, 1 3!>.— t'or spring-hinges, locks and 
accessories for making show cases. 

inqniry No. J40. — For tachometers fur giving 
directly tiie 11. P. M. of a shaft, to be used in dynamo- 
meter tests of electric motors. 

Inquiry No, J 4 1.— For carpet cleaning machinery. 

Inquiry No. 14'i,— For manufacturers of woven- 
wire willing to estimate on 2(V,miies of fencing. 

Edward Darby & Sons, 2;>3 Arch Street. Philadelphia, 
Pa., manufacturers of durable wire fencing. 

luquirj' \o. 143.— t'or a machine to straigJiten 
cold rolled ron <l i,..<l square iron and steel shafting 
■}i inch tol }4 iiic.i. 

Inquiry No. } (4.- Ftir railroad track inspectors' 
tricyi ji', operated by g..so=ine v 1 tier motive puvver. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
110 attention will he i>aid thereto. This is for 
onr information and not for publication. 

References to former articles or answt-rs should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated: feorrespondents will hear in mind that 
some answers require not a little research, and, 
though we endeavor tf) reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not a<lv(T- 
tised in our cohmins will bo furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on mattors of personal 
lather than general interest cannot be expected 
without remunei'ation. 

Scientific American Supplements i-eferrod to may be 
had at the olHce. Price 10 cents each. 

Books referred to promptly supplied on receii)t of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8075) C. H. aeks: 1. Kow many accu- 
mulators are necessary to give off 30 amperes 
for 12 hours at 50 volts pressure, and what 
size? A. A good storage battery of 25 cells, 
each cell with 11 plates, about 11 inches 
square, will give about 400 ampere hours of 
discharge, provided the discharge is not more 
rai>id than 50 amperes per hour. 2. About how 
many pounds of wire and what number are 
there on a 50-volt, 50-light generator at 16 
candle power? A. Approximately 15 to 20 
pounds on armature, and 50 to GO pounds on 
field, according to type of machine. The sizes 
used would also vary, IS to 20 on field, and 12 
to 16 on armature. If you wish more exact 
information, cut out a bit of the wires and 
gage them. Measure the resistance of the 
field and from a wire table get the length by 
means of the number and resistance. The 
table will give the feet per ohm for the 
number. To tind the length of wire on the 
armature, count the number of turns in one 
coil and determine the length of wire in one 
coil as closely as possible. From this the 
quantity of wire on the armature can be cal- 
culated. 

(8076) E. M. J. asks: Have you any 
rule or formula for making induction or X-ray 
coils giving sparks? The rule I want is one by 
which I can find the size of the core, the 
amount of primary and secondary wire to be 
used to get any desired spark. A. There is no 
recognized rule or formula for finding the 
dimensions of an induction coil for a given 
length of spark ; or rather every maker oi oWa 
has his own formula and does not disclose it. 
Nor are any two the same. You will find the 
dimensions of a large number of coils given 
in Bonney's "Induction Coils,"' which we can 
send you by mail for $1. SurPLEiiEXT No. 
1124, price 10 cents, gives full plans foi- a coil 
giving a 6-inch spark. 

(8077) H. G. writes: I would like to 
know what a pair of hoisting engines will lift, 
size of the cylinder 20 by 82 inches, with an 
80-pound steam pressure. Will you please 
show me how to work it? A. Find the actual 
horse power of the engine from the cut-off, 
mean steam pressure and speed as usual for 
steam engines. ]\Iultiply the horse power by 
33,000, which will give the pounds that the 
engines will lift 1 foot in 1 minute. Divide 
this by the height in feet for the number of 
pounds it will lift the height in a minute, from 
which should be deducted the friction of the 
hoisting machinery- For example : 100 horse 
power engine x :;:i.000 == 3,:?00,000 foot pounds. 
If to be lifted 50 feet in one minute, then 
3,300.000 - 50 = 66.000 pounds, one-third of 
which should be deducted for machinery fric- 
tion, leaving 44.000 pounds or 22 tons lifted 
50 feet per minute. 

(8078) C. C. asks: A boat using suf- 
ficient power to attain a speed of four miles 
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an hour in still water, what would be the 
speed per hour, using same amount of power, 
going with the current, current running four 
miles per hourV A. The boat will have its own 
speed added to the velocity of the current, and 
will make 8 miles per hour, as measured on the 
shore, and in the contrary direction can only 
hold her position against the current. 

(8079) P. S. R. asks 1. Is the simple 
motor described in your issues of December 8 
and 15 to be run with one or more dry bat- 
teries? A. The diagram of the electrical con- 
nection shows four cells, two series of two 
cells each, used to run the motor. Dry bat- 
teries will not answer. 2. I have used No. 27 
sheet iron, 8 feet in armature and 32 feet in 
field magnet; does this affect its runnings 
A. The difference is that you have used a thin- 
ner sheet iron, and will not have so much 
weight of iron in the field and armature ; hence 
you will have less magnetism and less power. 
There is no reason why tlie motor should not 
run with lighter fields. It will not run so 
heavy a f?.:i. 'A. How does the current revolve 
the armature V A. If the current is sent 
through in one direction, the armature turns 
in one direction ; If in the other, the direction 
of the rotation is changed. If the direction of 
rotation is not as yon wish it, chans^e the 
wires which lead into the armature so as to 
reverse the current in the armature, leaving 
the field unchanged. The same can be accom- 
plished by changing the direction of the cur- 
rent throu,*<h the fields. 

(8080) P. A. S. asks: 1. By what pro- 
cess may clam shells be softened so that they 
may be flattened without breaking? A. Clam 
shells cannot be softened so they can be flat- 
tened. 2. How can celluloid be made plastic 
so that it may be flattened V A. Celluloid can 
be softened and moulded by pressing under 
heated oil. 3. Why does the dissolving of 
NII4 CI in water (as in making batteries) pro- 
duce a lowering of the temperature? A. The 
simple solution of any substance in water is 
accompanied by a cooling of the water. This 
(an be shown with common salt or sugar. It 
is very evident with ammonic chloride, and 
still more so with ice. It ought not to seem 
strange that this should be so, since heat is 
the means of dissolving the solid in all these 
cases. When no chemical action accompanies 
the mixing of a substance with water, the solu- 
tion of it in water is always accompanied by 
an absorption of heat, a cooling of the water. 
Sodium sulphate dissolved in hydrochloric acid 
causes a fall of temperature far greater than 
the melting of ice can cause. 

(8081) F. T. P. asks: 1. What is the 
temperature of liquid air? A. 312 deg. F. 
below zero. 2. IIow and by what kind of an 
instrument is it found? A. It is measured by 
a platinum thermometer. This depends upon 
the fact that the electrical resistance of pure 
metals is proportional to their temperature 
above absolute zero, and would have no resist- 
ance at absolute zero. See Ccii:ntific Ameri- 
can for April 2 and April 23 18i)S, price ten 
cents each. 3. Where could I find a good 
article upon the subject of liquid air? A. We 
can send you ten good articles on the subject 
for ten cents each. Also a good book, Sloane's 
"Liquid Air," price $2.50 by mail. 

(8082) H. O. P. writes: Please inform 
me as to what an alum cell and bromide cell 
are, which are mentioned in your book, "Ex- 
perimental Science," under subject of heat, 
page 189, twentieth edition, of what made and 
where they can be bought? A. An alum cell 
is a glass cell filled with alum water. The 
glass cell is shown on page 019 of "Experi- 
mental Science." A similar cell filled with 
carbon bisulphide in which iodine is dissolved 
till the solution is opaque to light is an iodine 
cell such as is used to show the transmission 
of heat without light. It is not a bromide cell, 
as you term it, but an iodine cell which is used 
for the purpose. They can be bought from 
dealers in physical apparatus, or made from 
two plates of glass and some thick rubber. 
Rubber tubing filled with fine sand may be 
used for the sides and bottom of the cell. Four 
screw clamps are required to hold the glasses 
together. 

(8083) A. R. H. writes: I have col- 
lected a lot of bells of the form used for elec- 
tric bells. I want to make a set of musical 
bells, and have all sizes. Could you let me 
know through your column oi- by letter how 
I could tune them ? They are not very far or 
much out of tune as they are. but I do not 
know how to alter the pitch of the note one 
way or the other. A. To raise the pitch, turn 
the edge off in a lathe cautiously until the 
desired pitch is reached. To lower the pitch, 
make the edge thinner, removin.*^ metal from 
the inner or outer side at and near the edge. 

(8084) E. N. C. writes as to an in- 
expensive battery for lighting one or two in- 
candes ent lights. A. You will find the plunge 
bichromate battery described in Stipplkmext. 
No. 792, price ten cents, as convenient as any 
primary battery for lighting one or two small 
electric lamps. 

(8085) J. T. asks: Has the problem of 
seeing to a distance by means of electricity 
ever been solved? If ho. can you give me any 
inl'ormation in rei:ard to the latest work that 
has been accomplished in this direction? A. 
The sending of portraits or other pictures by 
electricity has been done for several years. 
We do not know any success in the direction 
of seeing to a distance by electricity. 

(8086) F. D. P. asks: Can yoU inform 
me through your information department, in 



a general way, of the most practical and 
economical way to establish a telephone line 
of short length ? I wish to construct two 
lines, one about one-quarter mile, the other 
about two and one-quarter miles, in length. 
I have never had any experience in this line, 
an<l will be pleased to have all the particulars. 
A. You will need line wire of galvanized iron, 
if the line is in open country ; or insulated, if 
the line is in a town where other lines are run 
along the streets. Transmitters, receivers, 
calls, and lightning arresters, batteries, insula- 
tors, etc., will complete the outfit. The list of 
these, with prices and quantities, will be fur- 
nished by the dealers to whom you may write 
for rates. We can furnish you Poole's "Prac- 
tical Telephone Handbook," price $1.50 by 
mail, which will give you instructions upon 
many points concerning the installation of the 
apparatus. 

(8087) W. B. P. asks: Can you inform 
me how many convolutions there should be in 
the primary and the secondary of an induction 
coil designed to produce a quarter-inch jump 
spark, using a cell which gives about 6 am- 
peres at I3 volts'.^ Also sizes of wire suitable 
for primary and secondary coils. A. The pri- 
mary of most induction coils is wound with 
two layers of wire. For a quarter-inch spark 
use No. 24 cotton-covered copper wire. For 
secondary use about 8-ounce No. 30 silk-covered 
copper wire. Full data, drawings and instruc- 
tions for making all parts of coils from i-inch 
spark to 6-inch spark are to be found in Bon- 
ney's "Induction Coils," price $1 by mail. 

(8088) M. N. asks: 1. Are lightning- 
rods a protection, or not, to a building, pro- 
vided, of course, they are properly put on? 
A. Lightning-rods are a protection to a build- 
ing when properly put on. They protect the 
building in two ways: 1. If the building is 
struck, the rods furnish a means of conducting 
the electricity to the earth without damaging 
the building. 2. They act as a path for elec- 

; tricity from the earth up into the cloud to 
neutralize its electricity before the lightning 
strikes. This may prevent the lightning from 
{ striking the building at all. This is probably 
I often the case. For this service the rod gets 
I no credit. 2. If they are not a protection, how 
did Franklin's discovery benefit mankind? A. 
Franklin's great discovery was not the inven- 
tion of lightning rods. It was that lightning 
and electricity from the machine are identical, 
one and the same thing. He invented the 
lightning-rod after he found out what light- 
ning is. 

(8089) A. H. asks: Please inform me 
if any of the Scientific Ameuicans contain 
instructions for making a storage battery that 
will register 15 volts or more. Please mention 
numbers. A. See Scientific Axieiiican Sup- 
plement, No. 1195, price ten cents. You will 
require 8 cells to obtain 15 volts of pressure. 
One cell can give but 2 volts. To obtain 15 
volts, join 8 cells in series. 

(8090) O. H. H. asks: Does ice melt 
faster in a cool, damp cellar or in a warm, dry 
room'? Have had different opinions on the 
same, and would like to know the correct one. 
A. The melting of a substance is proportional 
to the difference of temperature between that 
substance and the place where it is. There is 
no connection between the melting of ice and 
the moisture of the place where it is ; or, 
rather, the place where ice is kept will soon 
be saturated with moisture, since ice evapo- 
rates at all temperatures without becoming 
liquid. Ice will, for these reasons, melt better 
in a warm place than in a cool place. 

(8091) A. L. L. writes: My two boys 
are anxious to understand electrical testing 
and electrical-testing instruments. They say 

I commence at first principles, as it puzzles 

i them to understand voltage. They can master 

amperage and resistance, but voltage and po- 

1 tential difference seem to puzzle them. Would 

you kindly advise as to what book oP books 

; they had better procure? A. Your boys may 

' think of this : A man pumps water from a 

trough up to another twenty feet above the 

first. From the upper trough the water flows 

I down into the trough from which it was raised 

; through a pipe, turning a wheel on the way. 

I If this little example in water power is under- 

' stood, it will be possible for the boys to apply 

I it to the action of a battery or dynamo (urrent. 

j The battery or dynamo pushes the difference 

I of potential up on its plus side to a level 

higher than on its minus side. Then from the 

i liiglier level the electricity flows down again, 

doing work on the way — lighting a lamp, or 

i turning a motor. The current of water can do 

work in proportion to its quantity. So can 

the current of electricity. This is measured 

and called amperes. The water is prevented 

from doing work in proportion to the friction 

i along the pipe and the difficulty in turning the 

i wheel. So the current of electricity is pre- 

vented from doing its work by the difficulty 

it has in forcing its way along the wire. This 

is resistance, and is measured in ohms. The 

water gets power in proportion to the height 

! to which it is pumped. So the electricity has 

power to do work in proportion to the height 

to which it is raised. This is its difference of 

poteiilial. or, as it is sometimes called, its 

j electromotive force, or roltdf/c. These names 

i may later be distinguished from each otlier. 

but at fii'st a disfinction is hardly necessary. 

I Fiectromotive force is also thought of as pre.-^- 

I sine. This is like the pressure the water 

I would have in a pipe up which it is being 

j puTT^ped. The higher the ~'pe, the greater the 

j pressure at the bottom. S^o a dynamo may pru- 

Uuce a pressure of 50 volts, or 100 volts, or 



5,000 volts, and the current will flow down 
with more violence as the pressure in volts is 
made greater. We recommend Thompson's 
"Elementary Lessons in Electricity," $1.40 ; 
Slingo & Krooker's "Electrical Engineering," 
$3.50. 

(8092) P. P. S. asks: Can you inform 
me why a buzzing sound is heard at a simple 
electro-magnet which is connected with a 
small, shunt-wound dynamo driven by a water- 
wheel, when the dynamo is running. A. The 
dynamo is probably furnishing an alternating 
current, and the sound heard is the musical 
note corresponding to the number of alterna- 
tions per second of that current. 

(8093) W. B. writes: I am in want of 
exact information as to what extent lightning- 
rods prevent buildings from being damaged by 
lightning. I want reliable information, other 
than from interested parties who have rods 
for sale. A. We have frequently expressed our 
opinion that lightning-rods are a great protec- 
tion to buildings, both in preventing lightning 
from striking and in conducting the discharge 
to the earth when it occurs. Scientific 
Ameuicax SrppLBMEXT, No. 098, price ten 
cents, contains a very valuable paper on the 
subject, from the pen of Prof. McAdie, of the 
Weather Bureau. His word ought to be con 
sidered as final. 

(8094) J. T. V. writes: 1. In reading 
"Experimental Science," on page 350 I find 
the author makes the following statement ; 
"In the search for perpetual motion, vain 
efl'orts have been made to discover a substance 
which could be interposed between the magnet 
and its armature, and removed without the 
expense of power, and which would intercept 
the lines of force, so as to allow the armature 
to be alternately drawn forward and released, 
but no such substance has ever been discov- 
ered." On page 481 there is shown a magneto 
electric machine, deriving its power from a 
series of magnets. Inferring from the passage 
quoted that a permanent magnet continues to 
attract its armature indefinitely, will you 
kindly explain the effect the revolving arma- 
ture has on the magnets of this magneto- 
electric machine, that renders them incapable 
of imparting motion, as I understand it does 
in time? A. The statement quoted from "Ex- 
perimental Science" is quite true. There is 
no substance which can intercept lines of mag- 
netic force which is not also attracted by the 
magnetic field. The magneto-electric machine 
derives its power from the fact that a coil of 
wire revolving in a field of force, so as to in- 
clude a varying number of lines of force as it 
revolves, will have an electric current gener- 
ated in it proportionate to the force required 
to revolve it ; that is, proportionate to the 
number of lines of force which it cuts. This 
power is not lost by its exercise, but can be 
used indefinitely to produce an electric current. 
2. Does the temperature affect the passage of 
the electric current through steel or copper 
wire? A. Yes; every conductor has its resist- 
ance changed by a change of temperature. Car- 
bon has less resistance when hot than when 
cold. Metals have more resistance hot than 
cold. The change of resistance for one degree 
is called the temperature co-efficient. 3. Will 
you also please advise the number of shots 
it is calculated can be fired from the new 
10-inch pfun described in a recent issue of the 
Scientific American 7 A. The life of the 
16-inch gun depends upon the intensity of the 
explosives. As to the number of shots that 
can be fired before the gun gives out, it prob- 
ably cannot bear more than 100 shots at long 
range. 

(8095) H. E. McC. asks: Will you please 
inform me if I may solder the wires to com- 
mutator segments? A. Armature wires are 
usually soldered to the commutator bars. 

(8096) E. L. M. asks: I would like to 
inquire if the furnace of Supplement 1182 
can be used for melting lead. Babbitt and such 
metals and kept at a steady heat? A. An 
electrical furnace cannot be used for melting 
metals at a low temperature. Its heat is so 
intense that the metals would be burned. 

(8097) J. Z. asks: On a short tele- 
graph line of about 300 yards, which instru- 
ments would you advise me to use — two five- 
ohm, oi- two twenty-ohm, instruments ; or 
would it be just as good to use one of each, 
and why? A. Almost any sounder will work 
300 yards. We do not know any reason for 
preferring one of these to the other. 
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AND EACH BEARING THAT DATE. 

[SoG noto at endoflist about copiesof those patents.] 



Account case, merchant's short, H. H. Chap- 
man fifiS,727 

Advertisement pillar, C. Casanova 668,749 

Advertising device, .T. I''. Marsha'l 668,6^6 

Advertising device, Westerraann & Darling. 668,72^? 

Alarm mechanism, T. II. Bowles 668,62.^ 

AmalgniTintor, i^. IT. ITieks 668,64.'! 

Amalgamator, electric, L. H. Barricks 669,058 

Anchor, -T. H. Shaw 669.016 

Arch skrwback, W. B. Flughes 668,797 

Automobile, J. Break 668,769 

Backwater floor and stable drain, J. P. Cot- 
ter 669,042 

Ba£, B. D. Beau ••. 668,707 



Balance sheet or book for banks, W. W. 
Barrett 

Baling press, T. A. Killman 

Band cutter and feeder, automatic, A. Van 
Houweling 

Barrel head, D. McGee 

Barrel lowering device, J. C. Purucker 

Basket, R. B. Fuller 

Bathing apparatus, electric, O. Schneider... 

Batteries with charging circuits, apparatus 
for controlling connections of storage, 
N . H. Suren 

Batteries with charging lines, apparatus for 
connecting storage, N. H. Suren 

Battery charging system, secondary, M. 
Waddell 

Battery system for signaling circuits, stor- 
age, N. H. Suren 

Bicycle, A. S. Dickinson 

Bicycle, C. L. Travis 

Binder, loose sheet, J. B. Irving 

Binder, temporary, C. K. Rosenberg 

Blast furnace, J. Kennedy 

Blotter, roller, G. E. Bardshar 

Boat Uv^ering gear, D. Roclie 

Boiler incrustation, preventing, T. H. Jones 

Book, manifold order, F. L. Smith , 

Book rack, J. Roseboom 

Boot or shoe, L. A. Casgi'aiii 

Boot or shoe spring tread device, G. E. 

BuniiM- cutting and wall paper trimming ma- 
chine, A. Allen 

Boring drill, J. Nitsclinnuin 

Bottle finishing m.-ichinc, \V. V. Parsons.... 

Box covering machine, H. B. Blackington . . 

Boxes, packages. Iiarrels, etc., machine for 
stacking or .iir, <». M. Frcncti 

Brake apparatus pressure rt'^ulatf)r, J. G. 
McCarthy 

Brake Hhue, J. R. (Jardwi-l! 

Bread laisev, K. H. Knii)i)le 

Broom, S. J. Edmiston 

Brush, hlacliinjr. E. P. Le Compte 

Brush holder, scrubbing, Donnelly & Brady. 

Buckrt, bait, <!. Ayers 

Burial casket, E. A. Post 

Buttei- cutter, W. A. Ilalleiiheck 

Butter making, C. M. Tuykir, Jr 

Cabinet, R. J. Buchanan 

Cable fixture tip, E. T. Burrowes 

Cake cutter, F. Gr»svold 

Calipers, nost;, C. M. Haynes 

Camera, nuiltiiilying photographic, J. F. 
Standif ord 

Can, E. M. Hallbauer (reissue) 

Can. See Shipping and storage can. 

Car coupling, C. A. Dunn 

Car, dump, T. R. McKnight 

Car drafting rigging, railway, W. H. Miner 

Car fender, A. G. Carlson 

Car seat head rest, T. B. Beach 

Car side bearing, Snsemihl & Torrey 

Cars, gravity rocker side Ijearing for rail- 
way, J. J. Honnesscy 

Carbon and paper holder, W. B. Pershing.. 

Cartridge case loading machine, J. P. de 
Braam 

Ceiling structure, B. Maihach 

Centrifugal separator, P. H. Adams, 

668,744 to 

Chair bellows, rocking, C. U. Krieg, Sr.... 

Chairs, sanitar.v head rest for barbers' or 
other, H. Marshall ,. 

Chopping machine, Ij. E. Hawes 

Chuck, rock drill, Docliarty & Wagner 

Chucks, tool for extracting bushings of drill, 
Docharty & Wagner 

Cigar lighter, electric, C. A. Bernhardt.... 

j Cigar rolling table and wrapper cutttjr, I. 

Liberman 

Cigar wrappt-r cutting machine, J. D. La- 
croix 

Cleat for metallic shingles, C. W. Conner. . 

Clevis, plow spring, W. S. McFerren 

Clock, alarm, O. Bartel 

Cloth cutting or like machine, England & 
Roberts 

Clutch, J. Carlson 

Cock, gage, Miller & Hart 

Collar and cnff dampening apparatus, F. H. 
Harriman 

Collars, etc., machine for folding, C. H. 
Knapp 

Combination lock, C. B. Hopkins 

Compass, ship's, H. Bruns 

Composition of matter, Bennet & Beman.... 

Compression lubricator, AV. Michalk 

Concentrating apparatus, A. K. Cross 

Concentrator, S. W. Traylor 

Conductors from non-conductors, mechanism 
j for separation of, Blake & Morscher . . 
I Conduit joint mold box or form, Therien & 
I Gregory 

Cooler for bottled wine, etc., J. T. Ashe.. 

Copper matte, desulfurizing, G. C. Carson.. 
I Cord cutter, S. H. Wiosedeppe 

Crate, J. P. Bade 

I Creamery apparatus, J. Payne 

; Crucible and crucible furnace, A. Reynolds. 

i Crusher, W. H. liingo 

I Cultivator, W. L. Beall 

Curler, hair, W. Connolly 

Curtain fixture, A. Harris 

Curtain pole, J. P. Mnehlebach 

Curtain pole and pole support, combined, H. 
C. Stout 

Cutter liead, H. C. Hosier 

Delivery apparatus, coin controlled, Stuart 
& Beckfield 

Deniagnetlzer, O. S. Walker 

Dental press for compressing dental flasks, 
J. P. Gomes 

Disinfecting appliance, T. N. Thomson 

Display and sale cabinet, Putnam & Har- 
man 

Door hanger, F. A. Engelbright 

Door lock, C. J. Letzing 

Douche bench, W. T. Gregg 

Dough, s(.parable apparatus for warming 
and raising, R. E. Pedigo 

Dre<lge, L. A. Dt-sy 

Dyeing machine, J. Steenberghe 

I'.ar, device for treating diseases of the, M. 
Polich 

Easel, desk, L. L. Ingraham 

Ecraseur, M. Jaenicke 

Electric accumulator, P. F. Ribbe 

Electric lighting systems, Junction box for, 
M. Waddell 

Electric motor controlling device, A. G. 
f'aiison 668,978, 

Electric switch, C. .T. Doran 

Electric switch, .T. & J. Jones Jr 

Electric switch, .1. H. Spangler 

Electric switch, P. H. F. Spies 

Elccrtric traction system, Thompson & Walk- 
er 

Electrical machine attachment, static, G. 
Werlier 

I'^lectrical sei)aration of conductors from 
non-condnctors. Blake & Morscher 

Electromagnetic separator, G. H. Waring.. 

Elevator. See Warehouse elevator. 

Elevator electric attachment, D. B. Fleck. 

Embalmers' use, vein dilator for, W. L. 
Miller 

Engine, H. MacLaury 

IlnRine lubricator support, G. U. Merrill.... 

Engine reversing apparatus, steam, Van der 
Noordaa & Hoen 

Engine vaporizer, explosive, R. P. Hansen.. 

Engine vaporizing device, explosive, C. E. 
Dawson 

Engines, cylindi-r with liquid packing for ex- 
plosion or internal combustion, L. 
Bayer 

Engines, in<'andeseent igniter for gas, C. 
.1 . Macom ber 

Excavating apparatus, M. Covel 

Expense register, traveler's, H. It. Rich- 
ardson 

Explosion engine, C. E. Dawson 

Exposure indicator, E. Wager-Smith 

Fastener feeding mechanism, P. R. Glass. . 

Fastening, metallic, L. A. Casgrain 

Fastenings, machine for inserting metallic, 
L. A. Casgrain 

Fastenings. ma<'hine for making and insert- 
ing nietallie, Ij. A. Casgrain 

Fastenings, making metallic, L. A. Cas- 
grain 

Fence machine, slat and wire, W. l'\ 

Seargeant 

{.Cmitinued on page 157 ) 



668,900 

0IJ.S,7:i6 

668,7 6:j 
668,926 
668,9:{2 
668,732 
668,661 



668,779 



668,667 

668,664 
668,873 
668,784 
668,7iiil 
668,804 
669,012 
669,040 

6()S,(;f;() 

608, S20 
668,806 
608,961 
069,022 

G69,oo:i 

668,945 
6(18,057 
668,928 
668,621 

668,681 

668,880 
668,624 
668,753 
008, 631 
0()S,lt9;! 
668,874 
668,899 
668,88.'i 
668,988 
668,721 
668,748 
668,810 
668,637 
668,917 

668,888 
11,892 

669,044 
668,927 
608,655 
668, »7 7 
668,765 
668,697 

668,642 
669,001 

668,906 
608,922 

668,747 
668,992 

668,995 
668,774 
668,830 

668,831 

668,708 

668,921 

668,959 
(!68,625 
668,925 
668,9ti8 

668,632 
668,675 
668,997 

669,0;i2 

668,920 
669,045 
668,972 
668,901 
009.065 
669,043 
669,038 

668,792 

668,862 
668,867 
668,952 
068,724 
668,966 
669,014 
668,803 
668,651 
669,059 
668,794 
068,817 
668,923 

668,963 
668,734 

668,808 
669,051 

669,031 
668,762 

668,659 
668,986 
668,650 
668,636 

668,739 
668,629 
668,694 

668,929 
669,009 
668,647 
668,090 

668,666 

668,079 
068,909 
668,798 
668,662 
668,887 

668,781 

669,052 

068,791 
668.940 



668,879 
668,822 
668,857 

668,938 
668,773 

668,953 



668,706 

668,8:?9 
668,983 

668,859 
668.954 
668.896 
668,916 
669,02S 

669,024 

069,023 

669,026 

668,935 
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Foot and 
Power 
Screw Cutting 



I'Star" 
Lathes 



Automatic 
Cross 
jPeed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFO. CO. 

695 Water Street, 
Seneca Falls, N. Y., V. S. A. 



ARMATURE WINDING, RIGHT AND 

Ijeft Handed.— An important paper for all amateurs. 17 
il ustraiions. Scientific American Supplement, 
No. 1 I :{*>. price 10 cents. For sale by Munn & Co. and 
all newsdealers. Send for catalogue. 



I F NGINEirnft.^ MACHINE. SHOP OUTFITS, 

I ''aTIICVp^ TOOLS AND SUPPLIES.«(t 
LA I lltS. SEBASTIAN LATHt C0'l?N'c"r^S2T,%" 



Tells About Tools 



lOOb 
CffAUOOUt 



X A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of same. 

Montgomery & Go.'s 
Tool Catalogue. 



510 pages, well printed. Copiously 
illustrated. A valuable book of refer- 
ence for everybody interested in 
tools or machinery. Mailed for 25 cents, sent to 
MONTGOMERY & CO., 105 Fulton St., New York City. 



[fjTuRyEoinoii 



There is never any question 
about the quality of a 

B. F. BARNES 
UPRIGHt DRILL. 

The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
1 incn in steel and \14 inch in cast iron 
ai a good gait and w'thout strain. We 
build larger sizes and will be glad to 
sead full data on our entire line to 
interested people. 
II. F. BARNES CO., Roekford,Ill. 




CUYER'S PATENT 

DESULPHURIZING FURNACE. 




HK\Ry tit IKK, 



Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 
Casilia 5U LIMA, PERa, S. A. 



STEEL BOLLS 

for flattening wirefor all purposes 
t^W Send for circulars. 

BLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 





BARNES* 

NEW FRICTION DISK DRILL 

FOR LIGHT WORK. 
llaA These Oreat Advantages i 

The speed can b e iostantly changed from t o 1 600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range — a wonderful economy in time and great 
saving in drill breakage, (f^" Send for catalogue. 
W. F. & JNO. BARNES CO., 
1999 Ruby Street, - - Rockford, 111. 



The AUTOSPARKER 

The completion of the Gas Engine. 
Throw away your bat- 
teries and use them no 
more. The Autosparker 
saves its cost many times 
over during the life of 
your engine. Address 
MOTSINGER DEVICE 
M'F'G CO., 
Pendleton, Ind., U.S.A. 

or any gas engine or 
motor carriage manufacturer, 




imp'r'o'^ed Microscope for Projection. 

— New metal 

track plate 
with keys 
to unlock 
Stan da r d 
and change 
instantly — 
com bining 
also polari- 
scope and 
stamoscope. 
I New series 
■ of p ro jec- 
ti on objec- 
tives, with 

flfit fleM. well lighted and clear definition. New sub- 

stase condenser on a new system. Illustrated circular, 

catalogue, etc., free. 

QUhhN &CO., 1010 Chestnut 5t.. Philadelphia, Pa. 




IT SIMPLIFIES DIFFICULT WORK 

There are many unique features in 
our Haud and Power Pipe 
Tlireading: and Cutting: Machiae 

It has our Standard Adjustable Quick 
Opeuiiii-' and Closing Die Head with 
convenient ' cam " movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from I'hread- 
ing while in motion, opened to permit 
pipe beinfr cut and closed instantly 
and positively. Seiid for Catalogue. 

THE MERRELli MANUPAC- 
TUUING CO., 501 Curtiss St. 




Toledo, Ohio 




NEW YANKEE 
DRILL GRINDER. 

Requires only ONE adjustment to grind any 
size drill within range of the machine. 

SIMPLEST. FASTEST AND BEST. 

Gase Jaws and Calipers done away with. 
Saves time, breakage and wear of Drills. 

WII.MAHTII Jt MORMAN CO.. 
KS CanalSt., Grand Rapids, Mich., U.S.A. 



Gas Mngine 
IGNITER 

Complete with spark coil, $12.00. 

The Best Thing on ibe market.- 

Latest and most improved model; 

IW Send for Circular. 

Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 




Fence stays, tool for applying wire, J. W. 

Tracoy 668,064 

Fence tension device, wiro, .J. T. Swartz... 06U,050 

Fonder, W. H. Brook 668,770 

Fender, W. J. Connell 668,850 

Fibrous materials, apparatus for removing 

impurities from, C Delerue 668,907 

File case or cabinet, J. R. Burton 668,848 

File, letter, O. Aberle 668,616 

Filter, 0. B. Torrance 868,782 

Filter press, J. F. Pogue 668,802 

Fish hook, F. H. Pardon 668,658 

Fish trap, S. J. Knight 668,854 

Fishing tackle, T. Fennelly 668,832 

Flax separator, D. E'rance 668,851 

Flower holder, S. Weiller 668,807 

Flower holder and insect trap, combined, 

J. Herf ert 668,775 

Flushing device, G. M. .Tenkins 668,090 

Flushing tank, I. P. Clarke 668,709 

Flushing tank, automatic, J. W. Stevens.. 669,037 

Folding machine, R. O. Seymour 668,710 

Follower, split, A. H. Baker 868,844 

Forging die for axes, hatchets, etc., E. 

P. Alexander 668,704 

Forging machine, C. H. Veeder 668,685 

Fruit picker, T. H. Kruse 868,715 

Fruit pitting implement, A. J. Long 688,821 

Furnace, J. D. Sigler 668,777 

Furnaces, apparatus for feeding liquid and 
solid pulverized fuel into, Vetillard & 

Scherding, Jr 688,787 

Game board, Vi'. M. Post 668,930 

(Jarbage crematory, J. L. White 669,054 

Garment hanger, S. S. Brooks 888,873 

Garment hanger, Ij. Yontett 668,898 

Garment stretcher. Bishop & Dawson 668,820 

Gas burner, incandescent, Cervenka & Bernt 688,676 
Gas evaporating apparatus, automatic regu- 
lator for liquefied, E. T. Winkler 668,789 

Gas for motive power, utilizing carbonic 

acid, J. C. Henderson 668,682 

Gas generator, acetylene, C. W. Bock, (re- 
issue) 11,891 

Gas lighting burner, incandescent, G. Delin. 688,828 

Gasket, packing, A. B. Pratt 889,047 

Gear cutting machine, bevel, T. Coventry. 868,772 
Gear, power transmitting and reversing, 

O. S. French 668,914 

Generator. See Gas generator. Steam gen- 
erator. 

Glass blowing machine, 6. C. Pyle 668,858 

Glass press, P. Ebeling 668,910 

Glassware grinding apparatus, F. Woodruff. 668,700 
Gold and silver from their ores, apparatus 
for eleetrolytically extracting and de- 
positing, A. M. Rouse 668,842 

Governor, C. E. Dawson 668,055 

Grain binder bundle carrier, E. Pridmore... 868,741 

Grain scourer, C. S. Rider 668,860 

Grain separator, J. L. Owens 869.013 

Grinding mill, T. Oascaden, Jr 860,060 

Guns, apparatus for transferring projectiles 
from the side to the bore of, Dawson & 

Home 688,984 

Hammer, magazine tack, G. E. Haszinger.. 668,8.'{6 

Hammer, power, R. E. Kidder 668,799 

Harrow tooth and holder therefor, M. J. 

Todd 868,037 

Harvester cord knotter, self binding, T. L. 

Wardrop 668,930 

Harvester, cotton, D. D. Miles 689,016 

Hat pouncing machine, H. H. Turner 688,785 

Hat shaping machine, N. E. Kahn 660,010 

Heater, F. P. Ziegler 868,726 

Heating apparatus, J. Levrechon 668,856 

Hinge, D. W. Tower 880,018 

Hitching device, N. L. Dallard 868,871 

Hot air power or pumping engine, C. G. 

Cronwall 868,826 

Hulling and polishing machine, F. M. Smith. 668,813 
Ice cutting machine, Butler & Hammond.. 668,771 
Incandescent lights, apparatus for burning 

vapors for producing, F. M. S. Roy 668,934 

Insect trap, F. Hahn 868,640 

Insulating and fireproof sheeting, G. Kelly. 668,884 

Jar gripper, fruit, A. Werner 668,700 

Joint, F. H. E. Siegmund 668,720 

Knit cap and making same, flat, N. B. Kahn 669,011 

Knitted fabric, J. Bradley 668,703 

Knitting machine, G. H. Gilbert 688,833 

Knitting seamless stockings with lacework 

effect by machinery, H. Brown 668,674 

Lacing device, N. P. Bolin 668,948 

Lamp, alternating current series arc, M. 

H. Baker 868,868 

Lamp burner, F. T. Williams 688,725 

Lamp circuits, automatic circuit closer for 

arc, G. R. Davison 868,905 

Lamp, electric arc, M. H. Baker... 860,055, 669,057 

Lamp, electric arc, G. Rasmus 669,015 

Lamp, electric arc, P. H. F. Spies 868,886 

Lamp, incandescent electric, C. A. Chase... 668,904 

Lamp, inclosed arc, M. H. Baker 660,056 

Lamp protector, electric, E. Eckl 668,6;J0 

Lamplighting apparatus, time, J. H. Towan 668,783 

Lantern, D. R. Peck 668,7.'56 

Latch, R. Franken 669,008 

Lathe, Sellers & Lewis 668,718 

Lathe, wood turning, A. D. Waymouth 688,698 

Lifting jack, J. F. Norman 668,716 

Limb, artificial, A. Gault 668,634 

Line chalker and plumb bob, combined, F. 

J. Napier 668,998 

Liquid heater or cooler, G. J. L. Henry 688,870 

Liquids, receptacle for containing and ad- 
ministering volatile, C. L. Gebauer 668,315 

Lock and latch, E. T. Zack 668,764 

Locomotive tenders, tandem spring draft- 
rigging for, W. H. Miner 668,050 

Loom for weaving tufted pile fabrics, J. I. 

Collins 868,679 

Lubricator, F. W. Edwards 888,814 

Lubricator, 0. Slater 889,01? 

Match safe and cigar cutter, combination, 

O. & F. E. Anderson 668,610 

Mattress clamp, H. L. Romaine 668,884 

Meat pounder, M. Peters 668,710 

Mechanical movement, J. E. Hallett 868,958 

Metal, implement for use with molten, A. 

L. Haasis 668,638 

Metal, machine for making expanded, H. 

E. White 668,689 

Metal, making expanded, H. E. ^V'hite 668,070 

Metal structure, expanded, C. B. White 868,868 

Metallic leaf, device for applying, W. H. 

Coe 688,849 

Mill for granulating corn, corncobs, etc., C. 

R. Spencer 669,048 

Mltering machine, J. L. Tyler 668,786 

Mop wringer, J. E. Young 868,703 

Motion, means for transmitting rotary, J. 

H. Pendleton 869,038 

Motor, J. F. W. Koetter 688,8.")5 

Motor grouping system, F. H. Shepard 668,062 

Mower, lawn, F. Holdshoe 668,877 

Mower, lawn, L. E. Shogren 888,758 

Mowing machine, P. E. Knhn 868,649 

Musical instrument, self-playing stringed, 

V. Schneider 688,885 

Nailing machine, .1. Bird 66.S,S46 

Nut lock, O. O'Sullivan 66S,7:i8 

Nut wrench, vehicle, G. E. Spurr 668,603 

Ordnance of large caliber, automatic, C. 

von Hanneken 668,835 

Ore concentrating apparatus, A. A. Francis. 668,852 

Ore concentrator, C. A. Christensen 668,980 

Ore separator, W. A. Redding 888,742 

Ores, magnetically separating, G. H. War- 
ing 668,941 

Packing vessel, W. C. Rudd 688,691 

Paper pail making machine, E. C. Wes- 

tervelt 868,043 

Paper registering instrument, T. C. Dexter. 060,061 
Paper weight and chart case, J. H. Carver. 668,870 

Pen, fountain, W. W. Stewart 688,750 66,8,760 

Perambulator, W. E. Crandall 668,728 

Photochromoscopic apparatus, F. B. Ives... 668.989 

Photographic shutter, L. J. Vogt 868,985 

Photography, smoke collecting device for 

use in instantaneous, A. Weiss 660.899 

Pierates, making, A. C. Girard 66D,(?30 

Pile fabric, double, P. Ruthardt 868,002 

Pipe mender, beer, W. J. Hayes 660,033 

Pipe wrench, A. F. Jackson 888,045 

Pipes, device for preventing leaks in steam 

J. Birnbaum 888,847 

Placquet closure, E. B. Hess 888,01 S 

Planter and fertilizer distributer, seed, P. F. 

Randolph 668,012, 888,913 

Planter marker, B. Anderson 669,005 

Plow, r. L. Sieg 688,036 

Plumber's trap, E. Riley 668,776 

(.Continued on page 158) 




KEROSENE 

and GAS Engine 

burns KEROSENE 
cheaper and saferthan gaso- 
line. Automatic, simple, re- 
liable No electric battery 
orflaraeused. Perfectregu- 
latioii. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
age batteries aud all 
power purposes, 

13^ Send for Catalogue. 
A. MIETZ, 

128-1.38 MoiT St., New Voek. 
Markt&Co,,London,Hamburg,Pan8 



GASOLINE 
MOTOR 



CASTINGS 



For MARINE, VEHICLE and 
BICYCLE MOTORS, 

with Woricins: Drawins^s. 
LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. 



MAXIMUM POWER-MINIMUM COST. 

If youuse a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simpiy 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. Ail parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free, 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A. 




THE JOHNSON ROTARY PUMP. 

Simpleof construction, positive 
in action, easy and quiet in ope- 
ration. Especially adapted to 
pumping soap, oil, sugar, lard, 
glucose, acid.8, starch, el ue, var- 
nish, corn and water, malt, etc 
Large sizes t^y^' irrigation. 

Made as a belt or steam pump, or com- 
bination, or operated by electric motor 
or gasoline engine. Manufactured by 
DAVIS-JOHNSON CO., Station V, CHICAGO, ILL. 

Jamee II. Robley, Agent. 96 Liberty St., N. Y. City. 





NICKEL 

AND 

Electro-Plating 

)pparatD8 a ad Material 

TBB 

Hanson & VanWinkle 

Co., 

Newark. N. J. 

Liberty St., N.r, 
& 32 S. Canal St 
Chicago. 



gasoi.ii^e: engiimes 

f made by Witte are ail 
right. They are simple, 
safe, durable, and guar- 
anteed for 5 years. Just 
write for Catalogue A, 
and see. 

WITTE IRON WORKS CO. 

519 West 5th Street, 

Kansas City, Mo. 




LIGHT P0W:ER! 

WHY NOT BUILD 

AN ENGINE? 

We have sets of Castings for Sta- 
tionary and Marine Engines up to 2 
H. P., also sets for small Gas Engines 
and Ejocomotives. All are excellent 
models and fine castings, and we sell 
them rough or finished. Our engines 
are used for driving Lathes, Circular 
Saws Printing Presses, Ceiling Fans, 
Polishing Wheels, etc. Our Cata- 
logue shows our line including Boil- 
ers. Safety Valves. Pumps, Whistles, 
WaterCtauges,etc. Cat. .04 stamps. 

SIPP ELECTRIC & MACHINE CO., - PATERSON, N. J. 




The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing andself- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from ^ to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 





DYKES AUTO TOOL 
SET No. 10. 

BUILD YOUR OWN 
AUTOMOBILE. 

Send for neiv Cat, Supplement. 
ST. LOUIS AUTOMOBILE 

AND SUPPLY CO., 

2222 St. Charles St., St.Loui8, Mo. 

First Auto. Supply Co. in America. 



WE TEACH YOU FREE 

S5. to SIO. PER DAY. ■ llbb 

Gold, 8UTer, Nickel and Metal Flatlnjc. 

At home or tr&veliDg, using and selling 
I Prof. 6ray*s MachlnCH. Platea 
1 Watches, Jewelry, Tableware, BicycleB, 
rati metal goods. NO EXPERIENCE. 
,^ Heavy plate. Uodern methoda. No toys. 
^We do platiDg, make out&ts, all sizes. 

. ..„, ...J; ComDlele, all tools, lathes, materialg, 

etc., ready for worb. The fioyal, new dipping prooess. quick 
tod easy. Write toiiay. Pamphlet, samplps. etc , FUEE. 
P. GRAY & CO., Platlns Works, crNClNNATI, O. 




GERE GASOLINE: ENGINES 




SIMPLEST BOAT EN6INE6 MADE 

CABIN'^-OPEN BOATS 

EN6INE CASTINGS, BOAT rBAMCB 
STAt^lPS ■ 6RANDRflPll)5.Mlcni6«N. 




ARTESIAN 



Wells. Oil and Gas Wells drilled 
by contract to any depth f romSO 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
iB required and send for illus- 

trated catalogue. Address 

PIEBGB WELL ENGINEEUING AND SUPPLY CO. 
136 LlBSBTT STBBST, NSW I^OCK. U. S. A 



iWILLIAMSTr 




tr vouff oeAuen ooes mot suf*fi.Y you. 



THE J. B. WILLIAMS CO. 



UOISIDOIM *PARrS - DRESDEN ^SYDINEY. 



EDISON 



RECORDS 




KOR GOOD music 

Buy Edison Records. Dealers everywhere 

have them. Ask for the RED HAND kind 

BEXIIINE EDISON rilON'OGRAPlIK ' 

l-rorr. $10. to $100. Cataloeues everywhere, aij dealers. 

None genuine ^-^T"^ 
without this /OTt D P .' 

Nat'l Phonograph Co., 135 Fifth Av 




MOLD 


OM THERE ! , 


^ 




Send 3c. for catalog of 

Monarch Marine , 
Gasoline Engines. 

5Jto45H. p. $200 up. 
Clrand Rapids Ciu 
Engine & Yacht Co., 
Grand Rapids, Mich 





The Pipe of the Century. 

THE.. "MALLINCKRODT" ''''^^' 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FOR A 

GENTLEMAN'S USE. 

You may appreciate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, foul-smelliuM: pipe, tborouehly 
saturated with poisonous nicotine juicej;, so bitter and 
disgusting to the taste. This is efiectually remedied in 
the "Manincbrcdt" where the juices are completely ab- 
sorbed before reaching the mouth, and assuring a cool, 
clean and healtby smoke. Money refunded if notsatis- 
factory. Pipes from 30 to 5G cents each, according to 
size and finish. Over 100,000 sold in 1899 alone. 

Send for illustrated circular *'S. A." with prices. 

THE HARVEY & WATTS CO., 

387 Broadway, N. Y. Station E, Philadelphia. 
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3 T*^^ American 
3 Automobile 

I 

1 




Is the leadins; publication of its kind in America. 
It is a high-class illustrated monthly and is a reco'd 
and review of motor locomotion throughout the 
world. 



15 cents per copy; $1.50 per year. 
Foreis^n subscriptions, $2.00. 



Sold by the AMERICAN NEWS CO., 
branches. 



and all its 



NATIONAL PUBLISHING CO., 

■ 41 West 24th St., NEW YORK CITY. 
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)1901 SCIENTIFIC AMERICAN, INC. 
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Scientific amencati. 



March 9, 1901. 




By the late Prof. Elisha Gi'ay, LLj.D.* the famous 
electrician, and scientist. A book of famiHar talks on 
science that has received the approval of the greatest 
lights of the age. In 3 vohmies.— l. Earth, Air, Water. 
11. Energy, Heat, I-ilght, Sound, Explosives. III. Elec- 
tricity and Magnetism. A scientific education in itself. 
Untechnical, lucid and fascinating in style. Decorated 
elotb, 60c. net. per vol. At all booksellers or from 

FORDS, HOWARD & HURLBERT, Publishers, New York. 

GAS and GASOLINE 
ENGINES. 

Usin^ Natural Gas, 
Coal Gas. Producer 
Gas. and Gasoline di- 
rect from the tank. 
lto40H. P., actual. 
The Springfield 

Gas Engine Co. 
21 W.Washington St. 
Springfield, O, 

THE OBER^LATHES 

For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au 
ger, Kile, Knife and chisel Han- 
dles, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters^ 
Table and Chair Legs and other 
irregular work. 
H^ Patented. iM" Send for Circular A. 

The OberMfg.Co.,10 Bell St., Chagrin Falls, 0., U.S.A. 



Printed clippings, device' for preserving and 

i)rotectiiig, A. Merlin 

Printing mjiciiine, \V. Splaekhaver 

Pritiling pi-ess hliinket, Hill it Uii.v 

I'rinfing press paper slitting attachment, ,1. 

l'\ Fronini 

Pni.jectlle, V. Alessl 

Propagating i)ot, II, Hird 

Propeller, screw. It. Westphalen 

Pulp digesters, <'tc.. valve for wood, J. II. 

Baker et al.. . . 

Pump, \V. L. Rose 

Race horses, checking «.vsteiu f4)r (h't<'nuin- 

ing the form value of, H. M. Hreen.... 

Railwa.v brake hanger, T. \V. Haling 

Raihvaj-, electric, (J. II. Davis... Gl»,710 tc 



rail, F. 



B. 



668,854 
668, «07 
(lt>8,;)l!) 

• ids, 1)1.-) 
6«S,()1S 
(i68,7l!T 
668,701 

668,946 

6tts,y:;:i 

669,021 
i:6S,.S0.") 
12 



11. 



I' 



668,90:! 
'iUS l>41 

168,796 
<i6,S,672 
ii6.S,ir)2 
6(i8.S6'.J 
'168, ■iVI.'') 
liii^,688 
«(!;-, 878 
»i0il,()00 
CMS,6J7 
I'OS' Ki5 
6«8,6.'^,3 
668,912 
66S,a£7 
«6.S.'j44 

l!(i,8,7I4 
668,845 
(i0t,K25 
•16.'-. (77 
668,678 
(illy', 627 

668,689 
668.982 






HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best Is always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, PREEPORT, ILL. 



Telephones, 

for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



GREAT POWER-SMALL COST 

Tlit maxiimim of strfeQ^th, dura- 
bility and safety, with the miri 
mum rf cost that describes ^u^ 
ilolfttiiij^r Engines for op^- 
lation on (Jasolinf, Dis- 
tillate or Crude (.>il. Ev- 
ery part of the engine is' 
interchangeable, fdoii 
saves its cost in tnel 
alone. Both friction and 
(jeared hoist, 6 to 150 b p 
For quarries, mines, ind 
Jorkn. AVeber Ga>* 
A Guiioliiie Kiieliie Co., 





P. O. Box 1114 a, Kansas Cit\, Mo. 



MnriFIQ ^ EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARO, Fox BIdg.. Franklin Square, New York. 



For the Celebrated Smith Improved Automatic 

FIBRE GLEANING 

MA CHIN El it/kinil 
in existence. 
AGRICULTURAL IMPLE- 
MENTS and SPECIAL 

MACHINERY. 
Apply to 
MFG. CO., YOBK, PA. 




THE SPANGIiEK. 



Acetylene Gas Burners. 

Schwarz Perfection Lava Burner. 
Hfehest awards in all Acetylene Expo- 
siti f»ns. Made of one piece of lava. Are 
faultless and pvery onf tested and guar- 
anteed. ij^° Send for Price Liit. 

Blowing. Sole Agentsf or 

Smokhig. the U. S. and 

I Carbonization. t^ar,af\ft 
Perfect Alignment. canaua. 

M. RIBCHBERGER & CO. 
50 Warren Street, New York. 



IMPORTED 



NO! 




LftVA 



PRflSPECTIVP BOAT BUYERS 




By constructing your 
>)Oit from a set of my 
Roat Bnildiiis; ma- 
terials ni'>re thac one- 
half the boat factory's 
price can be realized. 
Also economize freight 
500 per cent. Tjaunches. 
Sail and Row-boats. 
Gasoline Rneines. 
Catalog free. 
FRED MEDART, 

3545 DeKalb Street, 
St. Liouia, Mo. 



Raiiua.v rail svippoi-t, siujrlt 

Bi-hr 

Railway rails, <'U'Ctric I>oi](l foi, 

BlK)VVU 

Railway safet.v switch, .1. Harringtim 

Railway signaling apparatus, W. Ilunic.... 

Railway tic, metallic, (iadd & Martvn, 

(JliS,7'.15, 

Kam, hydraulic, II. V. Walii! 

Razor, safety, !•'., K. & O. Kaiilpfr 

Relay, S. O. Brown 

Roller screen, M. F. Hutchison 

Rolling mill housing, E. li. Jlciiar.y 

Rotary engine, C. C. Jensen 

Rotary engine, J. IZ. P<>ck, .fr 

Rotary gas engine, W. H. Aldrieh 

Rotar.y nu»tor, C. \Y. Newton 

Rotary stt'am engiiu-, J, .T. Freeland 

Rotary steaiii engine, A. T. Welch 

Ruh'r, blacklioard, W. H. Fletcher 

Ruling machine, paper, R. Wilmans 

■Sales receipts, etc., system for controlliri^ 
and recording, F. .T. Hoffman 

Satchel or grip, cabinet, .1. H. Ben-y 

.Saw buck, S. Toles 

■Saw set, F. Chaine.y 

Saw swage, E. Chainey 

■Scaffold, portable and ad.iustablc. (\ .S. ''row 

■Scale electric attachment, railway, M. il. 
Reed 

■Scoop, M. t'ovel 

■Screw, jack, F. H. ■Stillmau 

Secondary battery, W. R. Bowker e(i.S.022 

■Secondary batterj-, L. W. Collins 000,004 

■Seeder and cultlyator tooth, ,1. ■S. & T. B. 

Rowell 608,717 

Seeding machini', force feed, B. 10. Hd- 

wards 000,028 

Sewing machine fan attachment, A. ('. 

Meier , . . 068,840 

Sewing machine feeding uu'clianisni, \V. .T. 

Stew ai't 608. (i9« 

Shaile adjustment, F. II. Knapp 008,800 

■Ship cleaning devic-e, J. B. Waring O0S..Sn!) 

■Ships' hulls, scraper for, L. Williams 008.805 

Shipping aiitl stoi-age can, ci>nibine(i, .M. 

t^oyel 008,981 

Shirt waist, II. E. .lohnson 008,(i,S "> 

Shuttle, ri. C. Fo\yler 108,680 

■Signaling- aiiparatus, si'lective, .1. .\. Bar- 
rett 008,907 

Sizer, centrifugal. P. H. -Vdanis 008,745 

■Skiyin,g machine, (1. Dzviris 068.Sl:i 

Slag, treating furnace, S. W. Vaughen 669,()l!l 

Slitting and winding mactune, ('. Koeg<'l.... 668,754 
.Sodi'.'.m sulfate fr(un l)rines, ol)taining, 

Bakei' and Ha" orth 608,071 

■Sole edge trimming machine, F. M. Furbei-. . 008,7.50 

■Sole leyeling ma(hiue, (i. H. Giftord 008,0.13 

Spool, F. R Bueilingeu 008,97.3, 01)8,974 

Spiav tviln' for nebulizers, W. & .1. Boekel.. 009.020 

Sprayei-, J. L. Euyeart 008,050 

Spraying machine, yiiie. .1. i^ IT. II. Bi-ake- 

le.v 008,951 

■Spraying niacliine, vini; :uul plant, J. & H. 

H. Brak(4ej- 008.9.50 

Spring. ■See Vehicle spring. 

■Stamps to wooden l)a<*kages, apparatus for 

allixlng, W. T. Mathews 068,990 

Station indicator, (J. E. Thomas 668,780 

Steam and hot \\ater heater, W. 11. I'uge... 668,841 

■Steam boiler, A. Cronyald 0(i8,810 

■Steam generator, (). I>. Orvis 668,755 

Steam pipe exhaust head, C. A. & (i. ■\. 

YoiMLg 008.866 

Steam sei)ara1or. J. J. Hoppes 068,818 

Steam trap, F. L. Bickel (>68,700 

Steam trap, t'. H. Whitttker ()fl9,05.'! 

Steam trap litting, U. «. Brooke tifl9,0e:j 

Stone flag frame. R. P. Schlegel 068,757 

Stool, folding camp, L. G. Wade 668,820 

Storage apparatus, Piez & Beaumont 608,900 

Stove, heating and cooking, A. Be.\-er t>08.902 

Sugar, precipitating, C Steffen 008,778 

Surgical instrument, G. Ermold 008,911 

Surgical instrument, J. ■S. Mauh- 669,0;i4 

Suspenders, J. Rothschild 888,801 

Telautograph, G. S. Tiffany 068,889 to 668,894 

Telautograph transmission, G. S. Tiftau.i- . . . 068,895 
Telephone sigimliiig deyice, \V. O. Meiss- 

ner 668,65.1 

Telephone transmitter, D. II. Wilson 0e.S,702 

Thill enupling, L. G. Mayer 008,087 

Thresliing machine sieve, H. Loyd 008,737 

Tie. ■See Railway tie. 

Tin boxes for food products, manufacturing, 

Haaker & Mullins 008,834 

Tire, pneumatic, P. S. Grifflth 008,7.33 

Tire, rubber bicvcic, St. John & Wait 009,040 

Tire, vehicle, Mahana & Pompe 068,994 

Tongue depressor, folding, C. J. Pilling 608,823 

Toy, L. A. B»ehme 808,829 

Toy building lilock, E. .\. Cannon 608,970 

Toy building block, E. A. Faller 009,029 

Toy house, J. L. Baker 668,827 

Track switch, overhead, S. .\. Wor<?ester. . . 669,039 
Trestle and extension ladder, combined, J. 

S. Tillev 669,004 

Trolley catcher. Powers & Snyder 668,931 

Truck, car, J. F. McElrov 608,924 

Truck, car, G. Ruoy 009,002 

Trunk and wardrobe, combination. P. .1. 

Watson 008,804 

Tube. .StK^ Spra.\- tube. 

Turning crank pins and eccentrics, machine 

for, (\ Vogel. 66S,S03 

Typewriting machine, J. Felbel. . . . 608.7.3(1. 008,731 

T.vpewritiug machine, C. Gabrielson 06^,713 

T\-pewritiug machine, B. C. Stickne.^■ 008,743 

Urinal, W. II. Dewar 608,872 

Valve, J. O'Meara 00,^,881 

Valve, automatic, W. V. Klipfel 008,048 

Valve gear for steam boilers, interlocking, 

A. T. Cooper 868,81 1 

Valve gear, steam engine, O. Jackson 068,846 

Valve or cock operated by ball float, etc., 

A. E. Markwlck 80.8,852 

Vehicle brake, C. R Bolter 068,949 

Vehicle, motor road, C. E. Iladley 868,8.39 

Vehicle spring, P. Ller 668,885 

Vehicle starter, brake, and power storing 

device, W. A. Bradley 668,768 

Vehicle step. H. C. Wilson 868,788 

Veterinary float, G. W. Teufel 868,722 

Vise and attachment for same, drill, .T. J. 

Stevens 608,095 

Voltaic batterj-, H. de Kufz de Lavison 608,838 

Wagon, T. V. Edwards 068,985 

Wall, portable, H. B. Copeland 669,041 

Warehouse elevator, portable, B. Brown 068,971 

Waste materials, utilization of, Bell & 

Subers 868.947 

Watch pallet, adjustable, A. V. .lohnston-.- 608. »91 
Water closet flushing apparatus, R. .T. Gat- 
Hug 668..'5:i 

Waaler closet Hushing apparatus, W^. II. Os- 

boru 808,9»9 

Water closet valve, D. T. Kcnncy 088,8.37 

Water closet ventilating device, A. Drouil- 

hu-d 689,062 

Water wheel turbine, C. Stone 668,824 

Water wheels, regulating device for impact, 

N. Lamb 66.8,801 

Weighing machine, liquid, C. J. Hrdemann. 868,875 
Well drilling tools, rope socket for, G. F. 

Bell 668,828 

Wheel. See Water ^vheeI. 

Wheil constrnctlon, C. C. Dollison 88S.90S 

Wheels, etc., fastening for, J. O'JIeara 888,.'-'82 

Wheelwright machine, W. J. Hutsou 668,044 

Windmill, J. R. E. Bvrne 608.975 

Windmill, Dempster & Kline 06R.R12 

Windmill long stroke gearing, O. A. Culver. 088,729 
Window platform, portable, H. M. Craw- 
ford 809,000 

Wire stretcher, E. J. Berry 60.8,970 




You CatiH Afford to Guess 

at results in the poultry business. If you fall to raise the chicks, you simply have no busi- 
ness. The way to be absolutely sure about settin-f the chicks is to employ a Cyphers Inc-u> 
bator in your hatching:. We t^uaraiitee them to last 10 years and to outhatch any incubator 
made The best way to know about it is to read our 224 pagre (8x11 in,) book, ''Profitable 
Poultry Keenini'." Has250 illustrations and cover* the entire subject. We»send it for 10 

cpntH in stamns Ask forbook 134 Circulars mailed free. Address nearest office. 

cenramstamps^^Aj^^r j^^,^b^yoR CO. Bostoo, Mbbs., Wayland, N. Y.. CMcago, lU, 



$131,000,000 

IN DIVIDENDS. 

F.qual, according to the last census, to practically 
SlO for eai;h family in the United States, was dis- 
iiurscd by the mines and mininf; industries of our 
country during tlie past year (llKXi)i and of those 
Receiving' tliese Knoriiiuus I>ividends 

Over 2,GQ0 were Paid by Us 

being stockholders in the several dividend-paying 
mines of which we are the sole tiRcal agents, and 
wliich we have linanced during the year, the 

Highest Being 35% Lowest 12% 

on the amount invested in the stocks, and a mnch 
larger ratio of profit on their <!asli market value at 
the present time should any one desire to sell. 

Our Paiiiplilefsof Workinjj Mines, first 
issues and dividend payei-s. latest reports 
BOOKLET ABOUT OURSKLVES, ex- 
l>laining' in detail our successful plan of 
securinfT for our customers tlie large 
pi'ofits of legitimate mining investments 
witlitlierisk of loss i>racti«^aIlyoT>viated, 
also COfllHTNATION ORDER BLANK 
which, divides the investment among 
dividend i>ayer,^ and firstissues, insuring 
large and regular income, will be of in- 
terest to investors desiring more than 
usual returns for surplus funds, mailed 
free with exj>lanatory letter on request, 

DOUGLAS, LACEY & CO., 

BANKERS AND BROKERS, 

66 BROADWAY & 17 NEW ST., NEW YORK. 

['Cleveland: The Cuyahoga Building, 
Boston: International Trust Co. Bhlg 
BRANCHES ■< Philadeli>hia: The Betz Building, 
J Chicago: Tlie Fisher Building. 
CSt. Louis: The Security Building. 




"WAS COITSTRTTaTED B SPE CIALLX 
BY ORDER OF THE 



CHIGAGO & 



A^IiTON 




ANYBODY CAN 



make a success of the poultry 
jl busines'.s if they start right. Our 

L20TH CENTURY POULTRY BOOK 

ivilt i.ot only ht-i]) you to start ri.' nt, but it 

,,.^ atIII beep you right. Tells all atiout poultry 

raising and the best— Reliable Inc'ubatorB, Used all over 
U. S. and 51 toreijrn countries. B( ok mailed for lOo, 

Re!!able Incubator and Brooder Co.. Box B 106> Qulncy.llls^ 



RAIL A\^ AY, TO PHOTOGRAPH 

THE ALTON LIMITED. 

SEND A 2C. STAMP TO GeO. J. CHARLTON, 

G. P. A., O. ft: A, RAILWAY, CHICAGO, ILL., 
AND RECEIVE AN ILLUSTRATED PAM- 
PHLET TVITBI FTTLL ACCOUNT OF THE 
FIRST EXPOSURE MADE "WITH THE EX- 
TRAORDINARY MACHINE, 




Do You Raise ChicksO 

Howmuclimoneyyoumakede- 5 
pendsonhowyoudoit. OurlSip | 
book tells all abcut Succe»i»ifii ] _ 
incubation 'ind brooding. Sentfoi 6" I 
in stamps. Prinffidm 5 languages. I 
Z DesMoineft Iiicubntor Co- I 
Box T5 OewMotiiea. Tqwa. j 




ERFO RATED METAL 

FOR ALL USES. MADEASREQU/RED. 

Harrington&King perforating 




Acetylene Gas Lighting 

Reduced to the most 

Efficient, Safest, Simple 

and Economical Use. 

We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide. 
an<i absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of Kire Unierwriters. 
Standard sizes 10 to 150 lights. Ex- 
clusive territory Riven to responsi- 
ble a^en is. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CU.. 

Niagara Falls. N. Y. and Canada. 




THE AUTO-CARBURETTOR 

made upon a new principle furnishes a reli- 
able explosive mixture. Easy ignition and 
greatest expansion. No pump required. 
Uses any grade of gasoline with no waste. 
Especially adapted to automobile and cycle 
motors. Our cu-toiuers say it is the best 
Carburettor in the market. We make also 
the Register Valve for cnntrolhne the 
flow of gasoline or other fluids. Write us 
for prices and booklet on Carburettors. 

Gasoline and Steam Engines and Automo- 
biles built to order and repaired. 
The Avery & Jenness Co.,30 W.Washington St. .Chicago 





Knock- 
Down 
Boats of any 
description. 



^^^^^ 



AMERICAN BOAT& MACHINE CO. 

ROW, SAIL AND PLEASURE BOATS, 

Marine Station. ST LOUIS, MO. 



Perfection Air' Mattresses 

For - Camp-Yacht- Home - Hospital, 

NnN-ARSUUIItNT, HYCItNIC.OIIOKLtSS. 

When deflated can be rolled into 
small package for storage or transportation 
.^cii(lf(ir lllustrati:(i CiitaloQuc witli Prices. 

/Mfchanical FabricCo. proviknce.r i 



SNLY$|2.75 



SEND NO MONEY 

If you live within 501 miles 
of Chicago, (if further send 
81.00J, out out and re- 
n this ad.. Slentlon 
6<L, and we will 
send you thisHAND- 
SOMEROLLTOHDAK 
DESK hy freight, C. 
C). D., subject to 
examination. 
You can examine 
it at your near- 
Bbt railroad sta- 
tion, and if fouod 
perfectly satlsfae- 
tory and exactly 
as represented, 
the yreateit value 
you ever saw or 
heard or, the equal 
at almoHtdouble the 
price, thee pa; the railroad a^eut ^lA ^E and freight 
OVB 8PEUAL OFFER PRUE, ^l&ifu charges. The 
desk weighs about 180 pounds, and the freight lor each 
100 miles will beabout 50cents; 500 miles, about 81.50. 
TIIIC RFCV is 4ft. 2 in. long, 2 ft. 6 in. wide, 3 ft. Sin. 
I mo UbOIV high. Made of carefully selected oak , beau- 
tifully flolNhed in antique, full ^finished back, extension 
elides, quarter sawed sycamore pigeonhole case, combi- 
nation lock on drawers, spring lock with duplicate keys 
on curtain. 3 drawers on left side, lower partition for 
books, bookclopet on right hand side, drawers, pencil rests 
and card racba 111 Interior, desk hand polished, dust proof curtain. 
TtlFQF nEQVQ ^^^ madefor usunderconlractby one 
I nCwC UCwI^w of the largest and best desk mak- 
ers in this country. Every desk U put out under the manu- 
raeturer*s RINDING GUARANTEE, and our special $18.75 
price barely covers the cost of material and labor, with bat 
our one small percentage of profit added. Address, 

SEARS, ROEBUCK & CO., CHICAGO, ILL. 




m 



SEND FOB FREE CA TALOBOE. 

Pnirle State locabator Co., 
Homer City, Fa. 



Bl 




tTJEWElED 

adjusted, patent regulator, stem windaod 

stem set, genuine 

MATIOMAL SPECIAL 

movement. Ladies' or Gents size. 
WARRANTED gO YEARS. UK 

Gold I'latehuntmgcase.elegantly 

engraved. Fit fur a king. Ko better 

waicli made. Must be seen to be 

appreciated Special offer for next 

faU days, send xi'ir full name and 

(address ard .we will send this 

witch COD, with privilege toex- 

amine. If fnund satisfactory pay 

itieiit #5,85 & express charges. 

I guarantee and beautiful chain & 

charm sent free with every watch. 

'tt nte at once as this may rrtt ar>['ear 

again NAT'L 91F0. & mrORTING CU. 

StftA n»nrhnrn St , B 420, ChlG«fEO. HP. 



iConUtmed on page 159) 



me have an Inquiry for Vour goods 

very often, and if we only knew your address, we could turn over to you inquiries 
by the hundred that come pouring into our ofRce daily. 

Read m ''Business and Personal mnv* Columns. 

There you will find inquiries numbered. Read them carefully every week, and if 
you can furnish the goods required, write us at once, QIVINQ THE NUMBER OF 
THE INQUIRY every time, and we will put you in communication with the parties 
desiring the information. You may get an order or man3' orders by simply read- 
ing our Business and Personal Want Columns every week. 



©1901 SCIENTIFIC AMERICAN, INC. 



March 9, 1901. 
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A Line to 



Write 
for free 
copy of 
our book: 
SALARIED 
POSITIONS 
for LEARNERS 
It tells how you caa 
support yourself while 
learniDg your chosen pro- 
fession. SaU.OUU students and 
graduates in ifleclianical» 
Civil, Electrical Engineer- 
luff; Architecture; I>ra\vinf( ; 
Deeisning; Book-keepinf?, etc. 
International Correspondence Schools, 
Box 942 Scranton, Pa. 




ELECTRICAL ENCINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CA^ I BECOME AN ELEC- 
TRICAL ENGINEER?" 

We tt-ach Electrical Enf^lneerin^, Ele<;tric Lif^htintr, 
Ele<:tric Railways, Mechanical Engineering', Steam Enfri- 
neerinjf. Mechanical Drawing, at your hom« by mail. ' 
Institute inilorsed by Thos. A. Edison and others. 
KhECTKICAL E^GIXEEK INSTITUTE, 
Dept. A, 340-343 W. 3Sd St., New York. 

PSYCHRATISM 

The New Discovery of the Age. 
THE VERNON ACADEMY 

will tell you all about it 

FRFE OF CHARGE 

The new discovery of Prof. Albert Vernon, the mar- 
vel of the Century. A thousandfold more powerful than 
HYPNOTISM. A knowledge ot the wonderful re- 
sources of this science will unfold to you the secrets of 
success and make clear and plain all that has seemed so 
mysterious and that has been attributed to supernatural 
agency or hypnotism during past ages. You may have 
a wonderful, comprehensive IWI-pafije book by this eirted 
man by sendine your name to us at once. Write to- 
day. It is absolutely FREE. Addres3 

VERNON ACADEMY OF MENTAL SCIENCES, 

2203 East Avenue, Rochester, N. Y. 



rVour scale of wages deojiads 
I /you r efficiency. " ^K^ 



on I 



,„ i lilBllliS!,,^ 



The Triutees ot the American School ot Correspond- 
ence will award a limited number ol Free Schdar- 
ships in Mechanical, Electrical, Marine, Slalionary^ i 
and tocomotrve Engineering, including a. complete! 
course in Mechanical Drawing. Application blanK' 
on requesL ^f. ^ j^ 

American School o^Correspondcnce, Boston, Mass 



$1,000 A YEAR FOR LIFE. 

SIX PER GENT. GUARANTEED. 

A thorough investigation will convince you that $12.50 
per month invested for six years in the Mnntezuma 
Plantation will give you an annual income of |l,OilO for 
life. It will convince you that the enterprise is not a 
speculation, but a solid, conservative investment. The 
plantation, fi.tOO acres, is beinc planted to rubber and 
sugar. The Company's Financial Strength— I'he Mexi- 
can Coffee and Rubber Growers' Association manages 
the plantation for 25 years. The mercanDile agencies 
say that it has a capital of $5,000,000, assets $4,000,(100, and 
owns steamboats. Each Member Only One Vote -Im- 
possible to Freeze Out— The plan is the perfection of 
co-operation. Chicago Title and Trust Co., Trustees— 
This well-knowti institution holds the title to the land 
and acts as a depository for the purchasers' money- 
Pointers on Profits- Sir Thomas Lipton says : " For sure, 
large and permanent returns, nothing equals a well- 
managed tropical plantation." Russell Sage says a'rub- 
ber plantation is better than a bank. Write for litera- 
ture, mentioning this paper. MONTEZUMA PLANTA- 
TION, 1107 Ashland Block, Chicago. 

XHE I^E^V BRISTOL. COIJI^'riOK 




Registers an accurate acco unt of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other auiomatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. tW~ Send for circular. 

C. J. fi.OOT, Bristol, Coun.. U. S. A. 



REBUILT MACHINERY 

and SUPPIjIES at Bargain Prices Larg- 
■ Machinery Depot on earth. We huv 
buildings and plants ; amonk 
others we bought the World's 
\ Fair, the Omaha Exposition, the 
I Chicago Post Office, and othtji 
[structures. We rebuild machin- 
ery of all kinds, and sell with 
binding guarantees. Boilers 
from $25 up; Engines from $35 
1 up ; Steam Pumps from $15 up, 
etc. We carry complete stock ot G^'neral ?up- 
4i plies, such as BELTING, SHAFTING, 
:i ilA^GERS, PULLEYS, IRON 
■t PIPE, IRON ROOFINfi, HARD 
% WARE, VALVES & FITTINGS 
t PLUMBING MATERIAL, etc. 

LJj Will s^nii fr^u.ourynO-pageriitiiJog No.;iL^3 

;u Constantly buying entire stocks I 
-^ at Sheriffs' and Receivers' sales. ' 
Z± Chicago House Wrecking Co.. 
j;> W.35th & Iron Sts., Chicago, III. \ 





The Deadly Faucet! 

From it comes the germ-laden 
water carrying with it all the ele- 
ments of disease, but if you use 

The Berkefeid Filter 

the wate^ will be thoroughly purified in 
passing through the cylinders of Infu- 
sorial Earth which retains every atom 
of solid msitter. Easy to clean. Fields a 
gallon of pure water in 4 minutes. 
UEKK£F£LD FILTEU €«., S Cedar St., Kew York. 



Wi-appor, shipping, H. Baskerville. . ^ 668,705 

Wra|)|)iiig circulars, nt'WspaiM^rs, books, etc., 

ni:u'hin4' for, V. L. Crosby 6GU,027 

Wrench. 8o<" Nut wrench. Pi|n^ wnMich. 
Zinc amalgam plati's, luaiiufjicturiiig, Eyan- 

son Sc Shinii 660,007 

DESIGNS. 

Badge, etc., I. Matsuiauto 34,124 

Bath tub, sltz, F. A. Wells 34,144, 34,145 

Bin cover, J. Algota 34,14ti 

Buckle, belt, C. VehriuK 34, 120 

Caster yoke blank, B. P. Kenyon 34,140 

Chair bottom, S. Kurek 34,152 

Chisel, firmer, J. Swan 34,139 

Cutter head, A. E. Edwards 34,141 

Dish, (J. Vogt ,34,130 

Dish, covered, G. Vogt 34,12!) 

Eye protector, O. C. Earl 34, 131 

Carnet machine arch, J. K. Proctor 34,142 

Hinge, II. T. Bush .•{4,135 

Hot ail- furnace, J. H. Laux et al 34,14!) 

Last, darning, R 0. Shlells 34,132 

Lock case, L. H. Wales 34,134 

Mantel, C. B. Atkin 34,1,50 

Mantel, lireplace, C. B. Atkin 34,131 

Necktie band holder, Z. Guzik 34,127 

Package tie button, .T. Bennor 34,128 

Seed case, Brbhen & Hackett .'{4,153 

Sink, siphon jet slop, S. D. Baker 34,143 

Stove or range lid, J. C. Bartlett 34,148 

Stove or range ]id crosspieee, J. C. Bartlett. 34,147 

Watch charm, W. S. Bicklej- 34,125 

Wheel hanger, wagon, L. A. Erickson 34,138 

Whip stock, W. M. Weygant 34,133 

Wrench, bic^'cle, E. Mercier 34,137 

Wrench member, W. S. Ward 34,136 



TRADE MARKS. 

Ale, boer and porter, Frank Jones Brewing 

Co 35,969 

Apparel, certain named wearing, H. Car- 

hartt 35,953 

Athletic goods, certain named, Wright & 

Ditson 35,98.3 

Boots, Bradley & Metcalf Co 35,955 

Boots, shoes, and leather for same. Rice & 

Hutchins 35,956, .S5,957 

Butter and choose, C. Smith 35,966 

Cards, playing. United States Playing Card 

Company 35,947 to 35,950 

Chemical solvents for gums and oils. Com- 
monwealth Manufacturing Company.... 35,081 

Cigars, C. C. Taf t Co 35,068 

Clothing and furnishing goods, certain 

named. When Clothing Company 35,952 

Clothing, men's and boys', S. W. Peck 35,951 

Coffee, T. R. Tinibv 35,970 

Filter, C. E. Lefebvre 35,984 

Flour, wheat, Seville Packing Company 

.S5,964, 39,965 
Flour, wheat, Wm. Lindeke Roller Mills... 35,963 

Food, stock, J. E. Robinson 35,967 

Garm*'nts, holder for certain named, Royal 

Wardrobe C'o 35,059 

Hair tonic, Young & Garvey 35,073 

Heating apparatus, Richmond Stove Com- 
pany 35,086 

Linen goods, certain named, York Street 

Flax Spinning Co 35,054 

Lubricants, Petrolite Lubricant Co 35,082 

Medical and pharmaceutical preparations, 

R. Groppler :I5,070 

Medical compound, certain named, I'ierheller 

& Tiickett 35,978 

Medicinal mud and mineral water, natural, 

Indiana Springs Company 35,971 

Medicine for chills and fevei-s, Ramsey & 

Co 35,976 

Medicines, certain named. Dr. Richards Dys- 
pepsia Tablet Association 35,975 

Medicines for certain named diseases, Mar- 
tin H. Smith Co 35,974 

Needles, Thuringische Nadel- & Stahlwaaren 
Fabrik Wolff Knippenberg & Co., Actien- 

Gesellschaf t .35,960 

Ointment and lotion, U. C. Roumillat :J5,980 

Papei" and envelops, C. J. Cohen .35,044 

Pens, fountain, E. Todd & Co 35,045, 35,040 

Perfumery, F. Stearns & Co 35,072 

Pianos, Steinway & Sons 35,085 

Remedy, certain named, K. Williams 35,077 

Ribbons, silk and silk mixed, H. B. Claflin 

Company 35,058 

Soda and baking powder, baking, Church & 

Dwight Co 35,062 

Soda, saleratus. and sal soda, baking. 

Church & Dwight Co 35,961 



LABELS. 

'.'inti Bacilli," for a medicinal ointment 

or paste, B. F. Bye 8,157 

'Blackhawk Brand," for canned sugar 

corn, Waterloo Canning Co 8,178 

'Chase Cit.v Lithia Water," for mineral 

water. Chase City Mineral Water Co... 8,163 

'Chase City Mineral Water Co.," for min- 
eral watf^r, Chase City Mineral Water 
Co 8,164, 8,165 

'Chinaman's Secret," for a washing com- 
pound, li. M. Ferguson 8,155 

'Chloride Calcium Water," for mineral 

water, Chase City Mineral Water Co 8,162 

'Columbian Brand," for canned sugar corn, 

Waterloo Canning Co 8,175 

"Grill's La Palma Grand," for cigars, 

Schmidt & Co 8,171 

"Horace Mann," for cigars, Schmidt & Co.. 8,170 

'Kaw Valley Sugar Corn," for canned sugar 

corn, Lawrence Canning Company 8,174 

"Kaw Valley Tomatoes," for caimed toma- 

' toes, Lawrence Canning Company 8,173 

"Lewis' Hair Grower," for a hair prepara- 
tion, J. T. Lewis 8,158 

"Lorraine Export," for bottled beer, P. J. 

Serwazi 8,1 67 

"Magnetic Tonic," for a medicine. Worlds 

Electro-Medical Institute 8,161 

"Napoleon Brand," for" canned sugar corn, 

Waterloo Canning Co 8,179 

"Old Guard Brand," for canned sugar corn, 

Waterloo Canning Co 8,176 

"Olvmpia Cottons," for cotton piece goods. 

Walker Bros. & Co 8,154 

"Penn," for smoking and chewing tobacco, 

Penn Tobacco Co 8.169 

"Perfectly Pure," for whisky, P. Mclntyre. 8,168 

"Prima Vuelta," for cigars, Schmidt & Co.. 8,172 

"Restora," for mineral water, E. W. Zoel- 

ler 8,166 

"Roval Pearl," for a medicinal preparation, 

H. R. Hale Co 8,160 

"Searchlight Brand," for canned sugar 

corn, Waterloo Canning Co 8,180 

"Sure Cure," for a medicine, W. H. Stew- 
art 8,159 

"20th Century Doll," for dolls, W. C. Scho- 

enemann 8,153 

"Waterloo Brand." for canned sugar corn, 

Waterloo Canning Co 8,177 

"Window Shine," for a glass cleaner, W. N. 

McClure 8,156 



PRINTS. 

"Chase City," for mineral water. Chase 
City Mineral Water Co 

"Lucca Olive Oil," for olive oil, Zucca & Co. 

"The Ensign," for publications, etc, E. C. 
McClain 
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A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of 
$45 each. If complicated the cost will be a little 
n>ore. For full instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
may also be obtained. 



My 

Original 

and 

Scientific 

Method 

of 



I Teach by Mail 

with Perfect Success 
PHYSIOLOGICAL EXERCISE 

without any apparatus whatever, and requiring but a few minutes' time 
inyour own room just bet ore retiring, lly this condensed system more 
exercise can be nbtaineil inten minutes than by any other intwo hours, 
and it is the only one which does not overtax the heart 

It is the only natural, easy and speedy method for obtaining perfect 
health, physical development and elasticity of mind and body. 

If lyou will follow my instructions tor a few weeks, 1 will promise 
you such a t-uperb muscular development and such a degree of vigorous 
health as to forever convince you that intelligent direction of muscular 
effort is just as essential to success in life as intelligeiit mental effort. 

Pupils are of both sexes ranging in age from tifteen to eighty-six, and 
all recommend the system. Since no two people are in the same phys- 
ical condition, individual instructions are given in each case. 

Write at once, mentioning Scientikic American, for full informa- 
tion and endorsements from many ot America's leading citizens. 

ALOIS P. SWOBODA, 57 Washington St.,Ghicago 




IBEAL MFG. 



IF YOU SHOOT A RIFLE 

Pistol or Shflfgwi, you'll makeaBull's 
Eye by sending three 2c. stamps for 
the Ideal Hand-book ''A," 126 pages 
FREE. The latest Encyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
tion Scientific American. Address 
CO., New HAVEN, CONN.. U. S. A. 



KAISER MOUSTACHE 
PATENTED T n A I N c M- . 

NewRapid seller. No competition. 
Agents, $5 a DA V, Samples 50 cents. 
Bohncr Mfg. Co., 4'2 State St., OhUagu, III. 





WA l\| T P r% ^^ purchase or m araif acjure on 
** ■■ ■ ^ ** a royalty, patented machine 
tools of new design, or now on the market, for which 
there is a legitimate demand at a fair profit. Address 
LiOck Box '^1, Station B, CleTeland, Ohio. 




DICKERMAN'S 
DURABLE DESKS 

Don't buy until you get our catalogue— 
100 pages of money saving values. 

AIMERICAN STORE STOOL CO., 33 Howard St., New York 

^^^ Mak^RubbeTstamps ? 

Our " New York " Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer. World's Fair, 
Chicago. Simple process. Large profits. Circulars free. 
Barton Mfg. Co., Dept. A, 338 B'way, New York, U.S.A. 




THE WILLIAMS 

Pneumatic Pulley 

Double tne grip of an ordinary pulley. 

IH. F. WILLIAMS & SONS, 

ST. LOUIS, MO., U. S. A. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone senriing a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
specialnotice. without charge, in the 

Scientific Hmerican. 

A handsomely illustrated weekly. I.,argest cir- 
culation of any scientific journal. Terms. $3 a 
year: four months, $1. Sold by all newsdealers. 

&C0.36« Broadway. New York 

Branch Office. 625 F St.. Washington, D. C. 



DRIVING A PLEASURE 

holding your horse with an IMPERIAL BIT, 

giving 100 jier of nt more leverage than any other. 
Any lady i.an <-oiitro] ttie most vicnoiia horse, Posi- 
itive cure for tongue-lolline. Will prevent side pull- 
ing and driving on one line. Sent to any address, 
postpaid, upon receipt of price. In X C plate or 
imitation riihher, $1. In tine nickel plate, $2. 
Imperial Bit and Snap Cn.. 14th street, Kaelne, WU. 




MORAN FLEXIBLE JOINT 

lor Steam, Air or Liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co.,lnc'd, 
li9 EastSd St^ IjQUISViLliE. Kt* 




PATENT RIGHTS FOR SALE. 

I have invented, patented and 
own a device to supersede all 
previous collars for machinery 
sljafting on account of its supe- 
rior safety, simplicity and securi- 
ty. The collar has no set screw 
which often projects and causes 
accidents, no countersunk screw 
to weakei the collar. The 
'Fleming" Collar is simple in 
construction— made in four- pieces to clasp around the 
shaft and can be put on or taken off without removing 
other parts of the machinery. It thus saves ten times 
Its cost in time and labor. It can be manufactured as 
cheaply as any collar now on the market. It is a blend- 
ing of safety, simplicity and security, and only needs to 
be introduced to become universally used. It cannot 
slipatali and has agrip on the shafting the full surface 
of its circumference. I want to sell the patent rights. 
Apply to W. H. DAVIS, P. O. Box 305. Montreal, Can. 



[HACHINES, Corliss Engines, Brewers' 
and Bottlers^ Macliinery. THE VILTER 

Mi< G. CO., 899 Clinton Street, Milwaukee, Wis. 



Buy a Lawn Mo^ver Grinder. Wehave one tliat 

will sharpen horse and hand mowers and do it right. 
C. R. ZACHARIAS, Asbury Park, N. J. 




! CATALOCOtS rREE.. 

UNION MODEL WORKS 
,193 CLARK CHICAr.o. 



OAI C IN EUROPE, particularly in France, of 
^MLt patented American Machines and Industrial 
Apparatus, and of patented American inventions. 
L. Simon, Civil & Mechanical Engineer, Troyes, France. 



^ H.P. GAS ENGINE CASTINGS 

Materials and Blue Prints. Write for Catalogue 9. 
PARSELL & WEED, 129-131 W. 31st Street, New York. 



WANTED 



Twelve good floor hands used 
to large work and six good 
planer hands. Write stating experience to 

P. O. BOX 1042, Philadelphia, Pa. 



plipTIJpp WANTED to introduce new patented 

rnil I ntn improvement in pumps. Full investi- 
gation courted. See description of invention on page 154 
of this issue. Adolph Riciiter, 1134 First Ave., N. Y. 



QUflRTU AUn BY MAIL. Pioneer liorae course. 

Onun I nnlYU catalogue and First Lesson Free. 
Potts Shorthand College, Box33, Williamsport,Pa* 



D^AMOUR ScLITTlEDALE MACHINE CO. 

I30 WORTH ST.. NEW YORK. 



PATTERN AND MODEL MAKERS. 



TO PATENTEES AND INVENTORS. 

W. & El. Lep^ott, Limited, General and Builders' Brass- 
tounders, Silens Works. Bradford. Eneland, would pur- 
chase outright or make on commission any good appli- 
ance for interior of buildings, si^ecially door and win- 
dow tittings. W. & B. liBGGO'iT, Ltd. Silens Works, 
Bradford, England. 



ANY BICYCL,F, RIDER may and AIL RE- 
PAIRERS do need onr 1901 A. & J. Hangtr. 

If you liave a used-up banger to replace; If youhave 
frames with odd-sizea brackets ; If you want a higher 
gear; Write us and find out all about the A. & J. Hhu- 
eer. We send che complete set all ready to go into your 
frame. No bother brazing or re-enameling. We can fit 
ativ frame. THE AVERY & JENNESS CO., 
30 W. Washington St., Chicago, 111. 



A ^^ _ ■* _ O Send us your addreM-7 

■!■ ■[■ O llOlf ^IIPA i>ndwewiIIiliowyou) 

^^ ^^^^ furnish the woik and teach you free, you work inl 
(be locality where you live. Send us your address and we will! 
explain the business fully, remember we guarantee a clear profit! 
Of $3for evervday's worlt.absijlutelysure. Write atonce l 

BOKAL NANUFACTUHINti CO., Box 354, Detroit, Blieh. I 



D/L.HOLDEN 

- 14 SouthBroadSI. Phil/^delphia Pa. 

RegeaS ICE MACHINES 

■ SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2. I »99. 



SMOKERS 

Why fumble in tryinir to make a short 
puff? Th'S Patent Nickel Plated Cig- 
arette Maker with safety hook and 
pouch attai^hment saves time and to- 
bacco and makes a perfect cigarette. 
Sent postpaul to avy addres.- on n-ceipt 
of 29c. J. B. POPENHAOJEN, 225 
Dearborn St., Eoom 412, Chicago, 111. 




LYON & HEALY'S 
Own Make 




BRASS BAND 

I^STRlTME^TS. Indorsed by 
tlie great Jules Levy as the best in 
the world. BIb Cataloe, 400 illu- 
strations, FREE. Positively the 
lowest prices on Band Instruments, 
Uniforms and Suppliesof all kinds. 
Also contains Music and Instruc- 
tions for New Bands. Lj-od & Healy, 
Manufacturers, SH Adams at.. Chicago. 

(Lyon 4 Healy are the largest mu- 
sic house in the world— Editor.' 



Rider Agents Wanted 

One in each town to ride and exhibit 
mple 1901 Bicycle. BEST MAKES 

1901 Models, $10 to $18 

'99 & '00 Models, hish grade. $7 to $12. 
BOO Secondhand Whoefs 

all makes and models, good as new, 
$8 to $8. Great Factory Clearing 
Sale at half factory cost. We ship 
anywhere on approval and ten 6&JB 
trial without a cent in advance. 
EARN A BtGYCLEdistrihnt- 
ing Catalogues for us. We have a 
wonderful proposition to Agents for 
1901. Write at once for our Bargain 
List and Special Offer. Address Dept. pQ l. 

MEAD G YGLE GO., Ghksam 
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OP BRAINS 



tGARS 



-MADE AT KEY WEST^ 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
S money. Send for booklet and particulars. 

I CORTEZ CIGAR CO., KEY WEST. 




IWSPECTIOWS 



AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS-OF-UFE 

AND 

INJCRV 
TO-PERSOHS 
CAUSEDBY 



STB\?lB0ILrJR-E\PLOSIO?iS 



JlLEBRAiNEHkTREAS:" 1-F.M1DDLEBI«)0K.A5STSET|! 



J-j^-ALU3N-PRES1DEHT V'B-FRANKLIH'VlCEPREfilDEHT 
J-B-PIERCE'SECB-WASV P-B'ALLEN'22V1CEPRES1DENT 






SIMPLICITY OF 
CONSTRUCTION 

Many of the Automobiles of to-day are complex in their 
■" ^sms- _ mechanism and 

therefore difficult 
and dangerous to 
operate. The 

WINTON 
MOTOR 
CARRIAGE 

is distinguished by 
the Simplicity and 
durability of its 
construction. Two 

and tonr passenger carnages and delivery wagons are 

desciibed in 1001 catalog just published. Send your 

name and address to 

THE WINTON MOTOK, CARRIAGE CO., 
486 Belden Street. Cleveland, Ohio, U. S. A. 

Eastern Depot, 100-152 East 58th Street, New York. 




The Haynes-Apperson Co. 

BUY 
THE 
BEST 
OUR 

1901 
MODEL 

We are the pioneer automobile manufacturers of 
America. Profit by our experience. We have passed 
the experimental stage and have something practical to 
ofler. Write for catalogue desci ibiug our gasoline sys- 
tem and one, two and three seated carrlaees. 
THE HAYNES-APPERSON CO., • KOKOMO, IND. 




CHARTER ENGINE 

Any Place 

BY Any One 

FOR Any Purpose 

Ftr EL— Gasoline, Gas, Distillate 

Stationaries. Portables, Engines and 

Pumps, Holsters 

^^^ State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




STEAM SHOVELS 




Both BOOM and CRA NE types. 

Also Elevator Bucket Dredges. 

TOLEDO. 0. 
u s. A. 



The Vulcan Iron Works Co. 



Carbide Feed 
ACETYLENE 
GENERATORS 

are endorsed by the U. S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities 

They embody the 
latest and most approved 
principles of construc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
manship. 

Made from the best 
material by expert me- 
chanics. 
ECONOMICAL AND SAFE. EASY OF OPERATION. 

J. B. COLT CO., Dept.s. 

108 Fulton Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 




The grandest 

achievement 

of the 

period 

in 

home 



liehting. 



A light like 
day— rich and 
easy to the 
eyes. 

Turns up or 

down 

and on or off. 



Acetylene 

is harnessed 

at last 

with 

perfect and 

complete 

results. 

rt iigni. iiRB \ I / The power of 

...y 36 candles, 

and white, not 



yellow. 

Safest form of 

lighting known 

and more 

perfect than 

electricity. 

s 

Actually 

%»:s^:' '''j a triumph of 

jgaass^" the century. 

NO LI8HT OF ANT KIND AT ANT COST HAS EVER "HELD A CANDLE TO IT." 

Costs but a trifle more than previous imperfeU experiments^ but it 
solves the problem fully, delightfully and without a single drawback. 
IT IS CHEAPER THAN KEROSENE. PAYS FOR ITSEIF IN A VERY SHORT TIME. 



As handy as 
city gas- 
more so 
because 
portable. 



FOR GETTING IT EXHIBITED IN YOUR TOWN, NOT TAKING ANY ORDERS 

::" GET ONE FREE 

They sell at dealers for Ten Dollars. We prefer to have you order through your dealer, who 
will order one for you through his jobber. If not, we will send you one prepaid by express on 
receipt of prica. We protect you with the guarantee of money refunded in full if not found 
all we claim i or it. (If interested in eetting one free at little or no trouble, write us at once. ) 

Address EDWARD MILLER & GO., Box 42, Merlden, Gonn. 







All varietiesat lowest prices. Kest Railroad 
Track and Wagon or stock Scales mad*-. 
Also 1000 useful articles, including Sates. 
Sewing Machines, Bicycles, Tools, etc. Savo 
Money. Lists Free. Chkago mai.k Co.. ChicaRO. III. 



[ "THE WORLD'S LARGEST 
CORPORATIONS 
RAILROADS AND 

MANUFACTURERS 

are daily using many thousands of 

Smith Premier Typewriters 

because.they possess those sterling- 

features ttiat make them the most 

economical to own." 

SOMtSMITH PRF.MIER ATTRIBUTES ,-« 

DURABILITY- / 

CAPACITY FOR A i _. i 

.LARGE AMOUNT /^ \ 

OF WORK- X i 

6000WORR ALLTHETIME. r*. M 
'fllUSfrarrt The .•j.WITH PREMlfR 
CaralOgUt TYPEHRITCR 
T'^-"' SYRACUSE N 




Cbe Cypewrlter excbange 

1H Barclay St.. NEW YORK 
124 LaSalleSt., CHICAGO 
33 Bromfield St., BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209 Nortli 9tli St. 

ST. LOUIS, MO. 
432 Diamond St.. 
_ PITTSBURGH, PA. 

a 3 West Baltimore St., 
~W BALTIMORE, MD. 

536 California St., 

SAN FRANCISCO, CAL. 
We will save you from 10 
to 50% on Typewriters of ail makes. Send for Catalogue. 




WATERPROOF GLUE 

A NEW GLUE which is strictly WATER- 
PliOOF. Information and prices supplied by the 

GASEIN GOMPANY OF AMERIGA, 

74 JOHN ST., NEW YORK, N. Y. 



AOMB All brings good retarns if inveBttsv 
OHIAklU in D. MAOIC LANTERN or 
^_ _ ___,^ _ m Stereopticon for exhibition 
l^ni'lTAI purposes. Write for 260 page 
*"*■ ■ ■ "■■ illustrated catalogue free. 
McAliLISTER, MtB. OiitlcLn, 4S) Kassau St., N.Y. 



ON A NEW PRINCIPI.E our 
lYI 15 F"F 1- E I? does tlie work 
If your exliausf, makes a racket, write 
Pat applied for. US, and we Will tftU you how to cure it. 
Automobile, Marine and !^tatiouary Mufflers. 
LOOMIS AUTOMOBILE CO. Westfield Mass. 



Put on paint that stays onT^* 

fPATTON'SploSr PAINTS 

I are guaranteed for five years. A prac- I 

tical book of uaeful paint knowledge | 

I and many color combinations.yree. 

Liberal indacemeBta arid ngt-nay tu dt-akTs 

JAS. E. PATTON CO., 

2S; J^akeSt.,lIllwaukee, . Wls.1 



Ul 



M 



ORftow'^^^ii^i" 




FITSANYCYCLE.ioO. 

ADDS PLEASURE AND SAFETY- 



OOO IN USE 

ALL DEALERS SELL THEM. 



RIDE 50 MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C?, - ^^-^ -^-'- 



S£/rD fOR BOOKLET. 



ELMIRA,N.Y. 



MEXICO 



A Permanent, Profitable 
and Legitimate Business 

Fortunes are being made in Tropical Agriculture 
Write for information how to join a Mutual Company by depositing your savings monthly. 
Very profitable and protected by a Powerful Trust Company. 

MEXIGAN MUTUAL PLANTERS CO., 1015 New York Life BIdg., CHICAGO. 




A' WAYS 



READY. 



No tinkering and fussing. Just a turn of the 
wheel and she works. A chain is as strong as its 
weakest link. An engine is as perfect as its poorest 
part. It your eniiine has a poor oiler, a defective 
sparker. an inferior mixer or any nther cheap parts, 
your boat is useless. There is nothing made that 
in anv sense competes with the Lozier Marine Gas 
Engine. It is the only perfected contrivance of its 
kind. Learn about this. 



3iir ]!)«l ad 
pt of (ivect 
k'e you endless troub! 

THE LOZIEK 
86 Water Street, 



■atalogiie which we will send you upon 
stamps, will post you on l>oat >nwer f 



MOTOR CO., 
PlattHbiiriu;li, 



The New England Watch Co. 

ARTISTIC SPECIALTIES 

for the Season are shown 

In Our Blue Book for Ladies'/ 
In Our Red Book for Men's j 

Watches. 

Either or hoth sent on application. 
37 Maiden Lane, 149 State Street, 

New York, N. Y. Chicago, III. 

Spreckels Building, San Francisco, Cal. 





CRACKS IN FLOORS 

are unsiehtly, unclean and UDsanitary. 
GRIPPIN''S WOOD, CRACK AND- 
CREVICE FILLER is the only 
perfect remedy. A Paste, eamly 
applied, elastic, adhesive 
and non-shrinkable. Dirt 
and moth proof. Cost 
about %Q.. per sq. ft. 5 lbs 
will treat an average room 
Price 20 cts. per lb. State . 
the kind and condition ofg 
wood when ordering, and - 
full instructions wilJ be 
given. IsalBOthebesiflller 
for open-grained woods. 
GRIPPIN MFO. CO., LockBixJ JNtwark, New ^ urk. 
(iDClose stamp for booklet ) 

A MUFFLE AND OVEN FURNACE 

for heating and tempering Tools of 
all kinds. Cutlery, Taps, Dies, Ream- 
ers, Milling Cutters, Springe, etc.. 
to the best possible advantage. Cost 
of operating on city gas 8 or 9 cents 
per hour in continuous use. Mix- 
ture of gas and air can be so regu- 
lated that a perfectlynon-oxidizing 
atmosphere can be maintained and 
a perfect heat secured. Tliis fur- 
nace is mounted on a hollow base is 
fitted with muffle 6x8x12. and will 
allow of the substitution of a flre- 
eiay slab for the muffle when re- 
quired. No toolroom furnace is 
complete without one of these fur- 
naces. It wii; be sent to any re- 
sponsible shop on trial. 
DescrtpttiJe illustrated catalogue free. 
Chicago Flexible Shaft Co.. 158-162 HuronSt.,Chicago, III. 




masTOS 

n COVERINGS I 



PURE ASBESTOS 

REPLETE WITH AIR CELLS.I 
STRONG. UGHT, FLEXI 



ABSOLUTELY HRE PROOF.I 

perfect non-cokductors.i 
Ible:, easily appliedT 



I MADE IN SECTIONS 
I FIT STANDARD PIPE 

H.W. JOHN] 

•WEWY0Rft-CHlCAG0PH|2 

J ASBESTOS MATERIALS 
I ROOFING MATERIALS.] 



THREE FEET LONG. 
!i INCH TO 16 INCHES. 

5 M'F'G CO. 

ILADELPHI A BOSTC " " 

RSOF 

UQUID PAINTS & STAINS. 
ELECTRICAL MATERIALS, 



ACEXYLEM E 

DO YOU KNOW that the most lifrht, least trouble, 
greatest comfort can he secured hy using good burners. 
The best burner is D. M. STRVVABD'S W()NT>KR. 
Write, inclosint: 25 cents, for sample. 
STATE LINE TALC CO., Chattanooga, Tenn., U. S. A. 




IFSSOP'S STEEL^"bV/t"^ 

O^-^ FOR TOOLS, SAWS ETC. 

W!5 JESSOP & SONS Lie 91 JOHN ST NEW YORK 
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